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another reason why 


THE SIMMONDS 


PAGITOR 


CRE EO 


GAUGE 


is now being specified on 
equipment for these airlines 


An unequalled record of acceptance by leading 
airlines is a testimony for the light weight and 
simplified design of the Simmonds Pacitor Gauge. 
Giving greater accuracy and reliability in the 
measuring of aircraft fuels and other liquids, the 
Simmonds Pacitor Gauge has won approval on 
both sides of the Atlantic. Simplicity of design and 
special field service equipment make Pacitor the 
preferred electronic gauge by engineers, 


maintenance crews and pilots alike. 


For additional data write: Cimmonds 
CUSTOMER SERVICE DEPT. PRODUCTS 
INC. 


AEROCESSORIES, INC. 


21-10 49TH AVENUE, LONG ISLAND CITY 1, N. Y. * BRANCH OFFICES: DAYTON, OHIO * GLENDALE, CALIFORNIA * MONTREAL, CANADA 
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The new Sperry H-3 Gyro-Horizon... 


This small-size electric flight instrument 
provides the same attitude indication that has 
been universally accepted. In addition, the 
Model H-3 has increased pitch sensitivity 

to aid the pilot in maintaining precise 
attitude control under conditions of poor 
visibility or “blind flying.” 


... paired with the new 
Sperry C-2 Gyrosyn Compass... 


This dependable team mate of the Gyro-Horizon 
is the pilot’s pathfinder. It synchronizes with 
the earth’s magnetic field to give extremely 
accurate directional indications under all 
conditions of air turbulence. Equipped with 
either rotating dial or pointer indicator. 


...Can be grouped for 
pilot's convenience 


These new Sperry flight instruments 
adapt readily to modern instrument 
grouping, have no flight limitations, 
are non-tumbling, need no caging 
devices. Designed for standard 3% 
inch panel cut-out, wholly electric 
(AC), free of brushes. Simple, 
compact, light-weight, 
precision-built. 


“cle AND IN THE MARINE FIELD, 


Sperry Gyro-Compass is paired with Sperry 
Gyro-Pilot to set a ship on the straightest, 
shortest course, t.en steer that 

corse cutomatically. 


perry Gyroscope Company, Inc. 


v OFFICES: GREAT NECK, NEW YORK - DIVISION OF THE SPERRY CORPORATION 
YORK - CLEVELAND - NEW ORLEANS - LOS ANGELES - SAN FRANCISCO + SEATTLE + HONOLULU 
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In More Than Gums 


at the MACHINE TOOL SHOW... 


YOU WILL SEE THE 


Machine Tool Builders use 


Vickers Hydraulic Equipment 


to meet the ever increasing 


demand for Higher Production 
Rates, Reduced Parts Costs 


and Improved Product Quality 


Vickers Hydraulic Controls have played a significant part in than 30 booths at the Machine Tool Show—booths of machine 


the development of many modern machine tools because tool builders who are displaying Vickers Hydraulic equipped 
they provide the designer with opportunities for improvement machines of many types. It will be very much worth yor 
not available by other methods. From simple machine tools while to inspect these machines. 


to completely automatic processing machines, Vickers Hy- 
draulic Equipment makes good machines even better. 


To make it easy for you to find these exhibits, we have pre 
pared a booklet illustrating the machines, listing the namé 


You can see the many advantages which Vickers Hydraulic of the manufacturers and showing their booth location 
Controls have contributed to modern machine tools in more Stop at Vickers Booth No. 228 for your copy. 


BOOTH 228 


Here you will see the latest developments 
in Vickers Hydraulic Controls. Vickers 
Application Engineers will be glad to dis- 
cuss your individual problems. 


ENGINEERS AND BUILDERS OF 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1414 OAKMAN BLVD. . DETROIT 32, MICHIGAN 


Vickers Engineering Offices: ATLANTA ¢ CHICAGO e CINCINNATI @ CLEVELAND 
DETROIT e LOS ANGELES e MIAMI @ NEWARK e PHILADELPHIA e@ ROCKFORD 
ROCHESTER © SEATTLE ST. LOUIS e TULSA © WASHINGTON # WORCESTER 
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EVER SEE A PROPELLER ON THE Side OF A SHIP? 


Mee 


mati 
Fre 


WELL, HERE IT IS ‘ 
The 


and it says SENSENICH 


held i: 


blade! 

& 0 4 2. (4 Ma 

chang 

¢ meeti 

Irs on the famous Fulton Airphibian — ts 
the airplane that provides its own trans- Oi 
portation from airport to town. After land- Britisl 
ing, the fuselage is easily detached. The > Invi 
ial three-bladed Mer i 
special three-bladed propeller is removec itend 
in 90 seconds and kung on the side of behalf 
the fuselage—while the front of the craft Societ} 
becomes the streamlined equivalent of a Page, 
: q nautic; 

modern automobile. New \ 
There’s nothing unusual about finding planne 

a Sensenich Propeller on this new ship. 
Sensenich engineers have worked with food ra 
most designers of most new aircraft. That’s : limited 
because aircraft designers — like aircraft — 
ies 
pilots— recognize the importance and value flew tc 
of Sensenich’s experience and quality. World 

Sensenich is the world’s largest manufac- seas Ait 

turer of wood aircraft propellers. > Tech 
Nical 

Aerody 

Plants, 

Prompt Repair Service — all makes of wood Plight 

propellers — from Sensenich’s PROP-SHOP. Persons 

ing An 


SENSENICH CORPORATION + Main Plant, LANCASTER, PA. - West Coast Branch, GLENDALE, CALIF. § authori 
4 


| 
PF \ | y, iif 
K A 
~~ a 
= 
~ 
% — 
a 


E, CALIF. 


JAS. News 


A Record of People 


of Interest ta Institute Members 


First LA.S.-R.A.S. Conference 
Held in London, Sept. 2-6 


Meeting Marks New Era in Interchange of Technical Infor- 
mation; Invitation Extended to Institute Members by Sir 
Frederick H. Page, Royal Aeronautical Society President 


The first joint meeting of the Insti- 
tute of the Aeronautical Sciences and 
its 81-year-old British counterpart, 
the Royal Aeronautical Society, was 
held in London, September 2 through 
September 6. 

Marking a new era in the inter- 
change of scientific information, the 
meeting was attended by more than 40 
aeronautical scientists, engineers, and 
experts in the industry from the 
United States, in addition to leading 
British aviation authorities. 
>Invited by Sir F. H. Page—In- 
vitation to members of I.A.S.. to 
attend the conference was extended on 
behalf of the Royal Aeronautical 
Society by Sir Frederick Handley 
Page, President, noted British aero- 
nautical authority, during a visit to 
New York. Succeeding meetings are 
planned to be held alternately in the 
two countries in the future. 

Because of housing conditions and 
food rationing in Great Britain, only a 
limited number of delegates from the 
United States could be selected. Two 
parties of I1.A.S. members, totaling 22, 
flew to London via Pan American 
World Airways and American Over- 
seas Airlines, the rest of the delegates 
atranging their own transportation. 
> Technical Sessions—In the tech- 
tical sessions, 21 papers, covering 
Aerodynamics, Structures, Power 
Plants, Stability and Control, Air- 
Worthiness and Safety, High-Speed 
Flight, Telemetering Helicopters, and 
Personal Aircraft, were read by lead- 


ing American and British aviation 
authorities. 


Final day of the conference fea- 
tured a summary on the subjects of 
“Long-Range and Upper-Atmosphere 
Aircraft,’’ “Light Aircraft,” “‘Short- 
Haul and Medium-Range Aircraft,” 
and a final summing up by Sir 
Frederick Handley Page. 

Two sessions were held concur- 
rently, with two papers being read at 
the same time in different halls. 

Prior to the technical meetings, 
American delegates met the R.A.S. 
President and Council and their 
British opposites at a reception held 
at the Society’s headquarters at 4 
Hamilton Place, W.1. 

On Friday, September 5, all dele- 
gates were invited to a reception at 
Lancaster House given by the British 
Government. 
> Dinner at Guildhall—A special 
dinner, Tuesday, September 9, at 
Guildhall, one of the most famous and 
historic buildings in London, at which 
the Lord Mayor of London, the Sher- 
iffs, and many members of the govern- 
ment and aircraft industry were pres- 
ent, was a highlight of the occasion. 

Final social event was the Society’s 
Annual Garden Party at Radlett, 
September 14. 

Tour Factories, Air Shows—Highly 
interesting visits were arranged to the 
Miles Aircraft works and the Bristol 
Aeroplane Company’s aircraft and 
engine works, where delegates saw the 
125-ton Bristol Brabazon I, jet en- 
gines, helicopters, and installations. 

On another occasion, American 
delegates were the guests of the So- 
ciety of British Aircraft Constructors, 


5 


J. Laurence Pritchard, Secretary, R.A.S. 


visiting the Flying Display and Show 
at Radlett Airdrome. 

In addition, the Royal Aircraft Es- 
tablishment at Farnborough—similar 
in function to Air Matériel Command 
at Wright Field—was visited. The 
establishment covers all aspects of 
aeronautics except turbines. 
Members next went to the flying boat 
works of Saunders-Roe at Cowes, Isle 
of Wight. The mock-up and pressure 
test section of the SR/45, six-engined 
boat of 120 tons powered by prop-jets 
of 5,000 hp. each, was seen. 

A demonstration of the SR/A1l 
single-seater, twin-engined jet flying 
boat was also given. 

The tour ended on September 12 
with a visit to the Government 
National Gas Turbine Establishment 
at Whetstone. 


IAS. Calendar 


December 17, Wright Brothers 
1947 Lecture, Wash- 
ington, D.C. 
January 27-29, Sixteenth Annual 
1948 Meeting, New 
York 


For details see page 25 
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AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1947 
M Ai Vi d A M shootit 
uroc /\lr Base Visited by I.AV.o. Members|, 
In t 
Major Gen. Chidlaw, Colonel Gilkey Greet Institute Party of 200 August 6; Flight|\ 
Demonstration of XS-1, New Jet Equipment Staged. membe 
much-1 
compli: 
ORE THAN 200 I.A.S. MEMBERS, in Los Angeles for the Institute’s spectacular flights in point of speed 7. 
Annual Summer Meeting, accepted an opportunity to visit the U.S. Air was that of the D-558, which made ae 
Forces’ Muroc Air Base, arranged through courtesy of Major Gen. L. C. several passes, one of which was ru. od 2 
Craigie, then Chief of Engineering, — mored to have unofficially exceeded hi ‘s 
Air Materiel Command, Wright Field, also exhibited; the Republic P-84; the world’s speed record recently set te 
and Col. S. A. Gilkey, Commanding Lockheed P-80; the D-558 built by bya P-80R. (The D-558 subsequently the a 
Officer of the base and veteran flight- Douglas for Navy; the North Ameri- made an official record of 650.6 m.p.h) om 
test engineer-pilot. can P-82 Twin Mustang, the Bell Meanwhile, a B-29, carrying the came th 
Traveling in seven air-conditioned XS-1, and Chance Vought XF6U-1 XS-1, had gone aloft, climbing to] ci. 
buses chartered by the Institute Pirate, which features new Metalite 20,000 ft. before releasing the rocket- ei 
(some members proceeded by private construction of balsa wood sand- powered test plane, which made a The 
car and plane), the party of more than wiched between sheets of aluminum glide descent with Capt. Charles cage 
200 left the Hotel Ambassador at 7 alloy. Yaeger, U.S. Air Force, at the com [i vam 
a.m., arriving at Muroc about 9:30. In addition to the fighters and ex- trols for his first flight. Because of ited ; 
An escort of three motorcycle police- perimental jet and rocket-powered the great height at which the X$-] pei 
men was secured from the California types, there were exhibited the Doug- was released, however, little was seen | 11.6] 
State Highway Patrol in order to en- las Mixmaster XB-42A, powered by from the ground. ease a 
able the party to meet a tight sched- two Westinghouse 19-XB gas turbines, A ground demonstration of radio- | juction 
ule, dictated by flying conditions at augmenting the two Allisons driving controlled aircraft was given. Both} pety 
the field, and for reasons of safety. the contrarotating tail prop; the mother ship and control truck dem- tire pat 
So well organized was the trip, as- Douglas XB-43, all-jet version of the onstrated in actuating a radio-con- | the rety 
sisted by the police escort, that at no XB-42A; North American XB-45, trolled P-80's flaps, ailerons, rudder, | + appr 
time was the party more than 5 min. powered by four G-E J-35 units; and and diving brakes before the reviewing 
off schedule. Convair XB-46, its J-35 units in- stand. 
> Review Planes and Engines— stalled in nacelles tilted so the exhaust Next, P-80 Shooting Stars performed 
Greeted by Colonel Gilkey and Ma- clears the tail assembly. aerobatics together with the North} pCharle 
jor General Chidlaw, Deputy Chief of The 172-ft. XB-35 Northrop Fly- American and Vought jets. and Fell 
Engineering, Air Matériel Command, ing Wing attracted considerable at- > Flying Wing Demonstration—Fiight} Presider 
who flew in from Wright Field, Insti- tention. of the Northrop XB-35 Flying Wing} mission 
tute members were stationed in a re- Among the power plants exhibited in formation with the tiny Northrop] dustry r 
viewing stand erected in a hangar, out were Westinghouse and General Elec- N9M experimental model wing madea rJames 
of the sun, before which airplanes and tric gas turbines and the Reaction Mo- great impression. The XB-35 made}y.. A 
equipment were passed. tors rocket engine, similar to the in- steep banking turns and climbs, dem- tablishn 
As each plane or piece of equipment stallation in the Bell XS-1. onstrating its flight capabilities. a publi 
rolled past, an Air Force specialist > D-558 Flight—Following the re- A further spectacular demonstra fp, , 
described it on the public address view, most of the planes shown were tion was provided by a P-82 Twinfy p \ 
system. Among the jet planes shown flown past the stand, some having Mustang with a cockpit-seat ejector. tute (16 
were the North American XP-86 begun to buzz the field before the re- Using a dummy with parachute, the oe 
swept-wing version of Navy’s XFJ-1, view had ended. One of the most seat was discharged at 10,000 ft. s 
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Members inspect jet unit (left); watch jet fighter demonstration (right) at Muroc Air Base. Northrop XB-45 Flying Wing in backgre 


A 


shooting the dummy clear of the 
ers plane, the seat dropping away almost 
immediately. 
In the meantime, a feature of Air 
Fi h Force thoughtfulness was the truck of 
ight ice-cold Coca Cola which followed 
members about the base, supplying 
much-needed refreshment with the 
compliments of the officers of the 
base. 
Following a lunch in the cafeteria, 
the party boarded the buses for a 
trip to the bomber base to visit the 
hangars used by Consolidated Vultee, 
Douglas, and North American, where 
equentiy the planes were inspected at close 
5 m.p.h.) range. Included among the exhibits 
ring the } were the speedy D-558 and the sleek, 
bing to pencil-shaped XB-46 and XB-45 jet 
> rocket: bombers. 
made 41 The party, again boarding the 

Charles | uses, crossed the Dry Lake, stopping 
the com- } io examine the bottom, which has been 
cause of tested and found capable of bearing 
he concentrated loads of 150,000 Ibs. per 
Was Sel | wheel. This is sufficient for the heavi- 
est aircraft so far designed and in pro- 
duction. 

Returning to the main base, the en- 
tire party was gathered together for 
the return trip to Los Angeles, arriving 
at approximately 6:30 p.m. 


1.A.S. Newslines 


he North} »Charles H. Colvin, a Past-President 
and Fellow of I.A.S., was appointed to 
n—Flight} President Truman’s Air Policy Com- 
‘ing Wing} mission as a full-time specialist on in- 
Northrop dustry relations. 

ng madea >James H. Doolittle, President, Air 
-35 made Force Association, has announced es- 
mbs, dem-Ttablishment within the Association of 
Hes. a publishing organization for Air 
oe a Force magazine, official organ of 
-82 A Past-President of the Insti- 


at ejector frit, (1940), Doolittle is a Fellow of 
chute, ther 4 s, 


10,000 ft. 


f speed 
h made 
was fu- 
xceeded 
ntly set 
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n. Both 
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reviewing 


Dr. Nicholas J. Hoff, Associate Fel- 
low of I.A.S. and Professor of Aero- 
nautical Engineering at Polytechnic 
Institute of Brooklyn, has been ap- 
pointed to the Scientific Advisory 
Board of the U.S. Air Force. 
Gordon H. Strom, an Associate Fel- 
low of I.A.S., was made Associate Pro- 
essor of Aeronautical Engineering in 
New York University’s College of 
#Engineering. 
P. Wright, C.A.A. Administrator 
and 1.A.S. Past-President (1938) and 
onorary Fellow, signed the revised 
Federal-Aid Airport Program for con- 
Ptuction or improvement of 908 air- 
ports. 
ol. Hollingsworth F. Gregory was 
bppointed Chief, Reconnaissance and 
hotography Branch, Requirements 
Mivision, Hq. U.S. Air Force. 
o!onel Gregory is an Associate Fellow 
bf the Institute, 
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Receives Bane Award: Adolph L. Berger, Mechanical Engineer of Air Matériel Command, 


Wright Field, receives The Thurman H. Bane Award from I.A.S. President P. R. Ba 


ssett at 


Los Angeles Summer Meeting. 


Bane Award Presented to 
Military Technician 


Adolph L. Berger, Mechanical En- 
gineer, Power Plant Laboratory, En- 
gineering Division, Air Matériel Com- 
mand, Wright Field, received The 
Thurman H. Bane Award for 1947. The 
award, given annually by the Institute 
of the Aeronautical Sciences to an officer 
or civilian in Matériel Command for an 
outstanding achievement in aeronautical 
development during the year, was pre- 
sented on the occasion of I.A.S.’s Annual 
Summer Meeting in Los Angeles on 
August 6. 

Established by Major R. H. Fleet, the 
Award is in memory of Col. Thurman 
H. Bane, one of the most prominent 
technical officers of the U.S. Army Air 
Corps, who died in 1932. 

Committee of Award, consisting of 
W. Stuart Symington, Assistant Secre- 
tary of War for Air; General Carl 
Spaatz, Commanding General, U.S. Air 
Force; Dr. E. U. Condon, Director, 
National Bureau of Standards, and 
Preston R. Bassett, President of I.A.S., 
selected Berger for his ‘‘Development 
Applications of High Temperature 
Ceramic Materials to Military Aircraft.” 

In order to withstand the high tem- 
peratures in the new types of military 
aircraft engines—turbojet, turboprop, 
ram-jet and rocket engines—Air Ma- 
tériel Command found it necessary to 
use large quantities of scarce alloying 
materials such as nickel, cobalt, tungsten 
and columbium. This was the factual 
situation presented to Berger who, as a 
result of approximately 30 years of ex- 
perience in dealing with high tempera- 
tures in the form of engine exhaust gas 
for driving superchargers, foresaw the 


possibility of using less critical materials, 
such as low-carbon steel, for high-tem- 
perature locations when coated with 
ceramic materials. 

Mr. Berger proceeded to develop new 
types of high temperature ceramic ma- 
terials for coating low-alloy metals and 
developed background data for subse- 
quent investigations and applications to 
many new aircraft engine types. 


Standard Aeronautical Index 
Completes Organization 


The Standard Aeronautical Index 
project, set up by Army-Navy contract 
with the Institute, has completed 
main organization details, including a 
full-time representative on the West 
Coast and another at Dayton, in addi- 
tion to the main office in New York. 

Headed by Leslie E. Neville, Di- 
rector, S.A.I.’s staff now totals ten, 
including clerical assistants. In addi- 
tion to selecting personnel, S.A.I. has 
arranged contacts with Government 
agencies and members of the aviation 
industry in order to enlist their co- 
operation in preparation of the Index; 
selected Advisory Committees com- 
posed of experts in particular fields to 
assist the Index staff; and assembled 
and studied existing classification lists 
and subject headings in the aeronau- 
tical field as a part of a reference file. 


> Standardization Needed—Need 
for standardization of subject break- 
downs has been apparent for some 
time. The new program of Materiel 
Command’s Air Document Division 
for accelerated dissemination of tech- 
nical information under the Air Tech- 
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AERONAUTICAL ENGINEERING 


College of Aeronautics Receives Klystron: Robert B. Lea (left), Vice-President of Sperry 
yroscope ws sage {Pr presents famous flying laboratory, “‘Klystron,"” to Capt. Allan 


Hancock, Director of 


niversity of Southern California College of Aeronautics, in ceremony 


at Hancock Field, Santa Maria. Plane has been loaned to the school for aeronautical engi- 


neering research. 


nical Index greatly emphasized this 
need. 

In the development of the Air Tech- 
nical Index it was recognized that pre- 
vious indexing systems did not allow 
the individual researcher or engineer 
to get up-to-date information in small 
groups pertinent to his particular 
field. 
> S.A.I. to be Functional—Since the 
Standard Aeronautical Index is to be 
functional, first breakdown of aero- 
nautical and allied sciences is dic- 
tated by the division of the field into 
specialized organizations or groups as 
the science is practiced, developed, or 
taught. These groups, defined in 
S.A.I. as Divisions, include Aerody- 
namics, Structures, Power Plants, 
Mathematics, etc. As the more ob- 
scure phases are examined, however, it 
becomes evident that considerable re- 
search and coordination must be car- 
ried out in development of the proper 
definition for these Divisions. 

Initiation of the Air Technical In- 

dex, the A.T.I. Technical Data Digest, 
and similar intelligence services fur- 
nished by the Government to its con- 
tractors has made it imperative to ex- 
pedite this undertaking. The Stand- 
ard Aeronautical Index will make it 
possible for the recipient of these serv- 
ices to keep up-to-date with the rap- 
idly increasing documentation in his 
area of interest without wading 
through data not pertinent to his par- 
ticular work.: 


Sperry's Flying Lab Loaned 
to University of Southern 
California 


The famous Lockheed Hudson fly- 
ing laboratory, ‘‘Klystron,” long used 
in experiments both before and during 
the war, has been loaned by Sperry 
Gyroscope Company, Inc., to Univer- 
sity of Southern California College of 
Aeronautics for research work. 

Flown from the Sperry flight re- 
search center at Great Neck, L.I., 
N.Y., to the West Coast, the flying 
lab was presented to Capt. Allan 
Hancock, President of the U.S.C. 
Board of Trustees and Director of the 
College of Aeronautics, by Robert B. 
Lea, Vice-President of Sperry. 

In accepting Klystron at Hancock 
Field, Santa Maria, Captain Hancock 
said: ‘“‘Thisship has contributed much 
to the advancement of aeronautical 
science..... We will do our best to 
help the Klystron maintain her envi- 
able reputation.” 
> Known the World Over—Known 
to leaders in aviation research 
throughout the world, the Lockheed 
Hudson during the War figured in ex- 
periments and tests of gyropilots, ra- 
dar detection units, flight instruments 
of all kinds, landing instrument sys- 
tems, homing devices, bomb sights, 
and other advanced aeronautical gad- 
gets, some still on the secret list. 

As the first aircraft built specifi- 
cally for flight research, Klystron even- 
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tually will be given to the National 
Aergnautical Museum, recently pro- 
vided for by Congress. 


S.E.S.A. Meeting in Decembe; 


The Society for Experimental Stress 
Analysis has announced its annual 
meeting will be held at the Hote} 
Pennsylvania in New York on Decem. 
ber 1947. 

Inquiries should be addressed to the 
Society for Experimental Stress Anal- 
ysis, Box 168, Cambridge 39, Mass, 


Northrop Gets A.S.M.E. Honor 
for Flying Wing 


The Spirit of St. Louis Medal, high. 
est aviation honor of the American 
Society of Mechanical Engineers, was 
awarded to John K. Northrop, Preg- 
dent of Northrop Aircraft, Inc., Sep- 
tember 3, for his development of the 
“Flying Wing” and other aeronautical 
scientific contributions. 
> “Originality and Vision’’—The 
medal, conferred at A.S.M.E.’s an- 
nual Fall Meeting banquet in Salt 
Lake City, read: 

“To John Knudsen Northrop: For 
his originality and vision in the engi- 
neering of military and commercialair- 
planes, and particularly for his de- 
velopment of a successful flying wing.” 

A.S.M.E.’smedalcommemoratesthe 
lone transatlantic flight of Charles A. 
Lindbergh ‘in 1927 and is awarded 
every third year ‘‘for meritorious serv- 
ice in the advancement of aeronat- 
tics.” 

Northrop, whose contributions to 
the science of aeronautics are many, 
is a Fellow of I.A.S. 
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Receives Top A.S.M.E. Honor: Joh 
K. Northrop, President of Northrop /\ 
craft, Inc., was awarded the Spirit of 
Louis Medal, highest aviation honor ¢ 
American Society of Mechanical Engine 
at annual Fall Meeting in Salt Leke & 
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Gifts to the Institute Collections 


Capt. John Jay Ide presented vol- 
umes of technical papers and booklets 
relating to demonstrations of radio 
ember | aids to navigation held in England 

b in September, 1946, for members of 
ul Stress the Provisional International Civil 
annual | aviation Organization. Dr. Alex- 
> Hotel | ander Klemin added 87 books to his 


Decem- previous generous gifts. French books 

and periodicals were received through 
cd tothe | the courtesy of the Air Attaché to the 
ss Anal | ambassador of France. Lt. Col. Na- 


Mass. J thaniel F. Silsbee gave volumes of the 
$.4.E. Transactions for 1943, 1944, 
and 1945. Col. Charles C. Grote gave 
a copy of Deutsche Flugzeugbau; 
Handbuch der Luftfahrttechnik, Berlin, 
al, high. | 1942. 

\merican The Aviation Education Division 
>ers, was | of the U.S. Civil Aeronautics Ad- 
p, Presi: | ministration presented bibliographies 
ne., Sep | and other publications relating to avi- 
nt of the | ation education. 


onautical f ~The U.S. Weather Bureau gave 17 
of its Research Papers. The British 
n’’—The Supply Office in Washington contin- 
.E.’s al} yed its previous generous gifts with 
. in Salt) RTP. Translations and indexes to 
them, and R.T.P. Bibliographies. 
irop: Forf The Aero Medical Laboratory of the 
the engi- Engineering Division, Air Materiel 
lercialait-—f Command, sent 19 aeromedical re- 
r his de-§ ports through the courtesy of Col. Ed- 
ng wing.”} ward J. Kendricks. Reports of the 
oratesthe# Landing Aids Experiment Station at 
‘harles A.f Arcata, Calif., were received from the 
awarded> Air Matériel Command through the 
‘ious serv-f courtesy of Col. Fred R. Dent. Two 
aeronat- § translations were added to its previous 
generous gifts by the David Taylor 
yutions tof Model Basin. The Bureau of Aero- 
are maily,§ nautics of the Navy Department 
added twelve CGD series reports to its 
previous generous gifts. 


Honor 


Air labels and time tables were sent 
by Leroy V. Coburn and Mrs. Edna 
Welker, adding to their previous gifts. 
Asample of paper made by Montgol- 
fier et Cie, bearing their balloon water- 
mark, was presented by James Fitz- 
patrick. Arthur Halstead presented a 
copy of his solution of airplane turn 
stalls. An outline of his Classification 
of Aeronautical Subjects was pre- 
sented by Francis B. Alexander. 
Operation manuals and reports deal- 
ing with the DC-3, DC-4, and DC-6 
airplanes and a drafting manual were 
teceived from the Douglas Aircraft 
Company, Inc. 


Additional gifts were received 
Bitom the Aero-Club de France; Air 
Transport Board of Canada, courtesy 
of J. J. Green; Aircraft Industries 


donor: Je Association; Chicago Tribune, cour- 
lorthrop Agtesy of J. Loy Maloney; Dow Corning 
Spirit of Polytechnic Institute 
nat Pee of Brooklyn; Special Libraries Asso- 


ciation, and the U.S. Air Matériel 


it Lake 


NEWS 


Command; Census Bureau; Civil 
Aeronautics Administration; Bureau 
of Aeronautics of the Navy Depart- 
ment; Library of Congress; Con- 


gressional Committees on appropria- 
tions and interstate and foreign com- 
merce; and the House and Senate 
Document Rooms. 


Corporate Member News 


@ Aeronca Aircraft Corporation was granted an import license by Australia, 
Australian civil aviation authorities reveaied. 


@ Aeroquip Corporation has announced “‘cost-of-living”’ allowances for employ- 
ees earning less than $300 per month who have been employed continuously for 
6 months. Allowances are: $10 per month for wife or fully dependent husband; 
$5 per month for each dependent child under 18 years of age; maximum of $25 
per month. 


@ American Airlines System is to retire all its DC-3’s by next April in favor of 
Convair Liner (the 240) and DC-6. 


@ American Overseas Airlines, Inc., has converted its Constellations from 39- 
passenger to 43-passenger capacity. Gross weight limitations of the ‘‘Connies”’ 
will not be affected, since the four extra seats will take up weight formerly used 
for cargo, which was shifted to all-cargo planes. 


@ Bell Aircraft Corporation is expanding its helicopter mechanics training course 
from 2 to 5-weeks, will admit qualified general students. Admission previously 
was confined to company and customer personnel... . . British Isles helicopter 
sales agency of company has been assigned to Irvin-Bell Helicopter Sales Ltd., 
Letchworth, Herts., with headquarters at Scottish Aviation Ltd., Prestwick Air- 
port, Scotland. 


@ Boeing Aircraft Company’s facilities and operating equipment for the GAPA 
guided missile project have been transferred from Wendover, Utah, to Alama- 
gordo, N.M. Move was made, Air Force said, to consolidate all missile and 
rocket experiments in proving ground area..... Company sponsored 3-day 
symposium on high-altitude flight in Seattle, August 25-27. 


e@ Curtiss-Wright Corporation’s Columbus Division has begun plant recondition- 
ing and overhaul program costing more than $58,000 for materials alone. 


@ Eastern Air Lines, Inc., has adopted an employees’ pension plan based on cur- 
rent values and today’s business conditions, effective October 1..... E.A.L.’s new 
maintenance building planned at Miami is to cost more than $1,000,000 fully 
equipped. Building of structural steel construction will be 570 ft. long, three 
stories high, and have 180,600 sq.ft. floor space. Addition will increase com- 
pany’s total area to 465,000 sq.ft., will accommodate eight planes simultane- 
ously. 


@ Pan American World Airways System’s Employee Suggestion Committee 
awarded Munford E. Topping, schedule coordinator and liaison man between 
P.A.A.’s traffic and operations departments in Miami, $500 for idea valued by 
company at $20,000 a month. Topping received award for his plan to standard- 
ize seating arrangements of four-engined Clippers at 52 seats each. 


@ Republic Aviation Corporation closed from August 1 to August 11 in line with 
company’s policy of closing all manufacturing operations for one week to afford 
employees simultaneous plant-wide vacation. 


eTrans World Airline showed a profit of about $300,000 for May and June, it 
was announced by LaMotte T. Cohu, President. 


@ United Air Lines, Inc., has moved its engineering department and mainte- 
nance division from Chicago to San Francisco. 


@ Western Air Lines, Inc., has adopted new ticketing procedure to facilitate 
transfer of eastbound passengers to United Air Lines planes at Denver..... Com- 
pany also operates cooperatively in ticket and airport service operations with 
American in San Francisco. 
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Sections and Branches 


Dayton Section 
E. W. Robischon, Secretary 


A “Ladies Night’ meeting was held 
July 24 at the Miami Valley Golf Club 
ie lieu of a technical session. Films of 
many interesting aspects, features, and 
oddities of aviation were shown. 


Washington Section 
Milton B. Ames, Jr., Secretary-Treasurer 


Newly elected officers of the Section 
were announced as follows: Ivan H. 
Driggs, Chairman; E. J. Foley, Vice- 
Chairman; and Milton B. Ames, Jr., 
Secretary-Treasurer. 

A Fellow of the Institute, Mr. Driggs 
is Director of the Design Research Divi- 
sion, Bureau of Aeronautics, Navy De- 
partment. 

Foley presently is Assistant to the 
Vice-President, American Airlines Sys- 
tem and American Overseas Airlines, 
Inc., Washington office. 

Ames is head of the Aerodynamics Re- 
search Branch at N.A.C.A. Washington 
headquarters. 


Academy of Aeronautics 


Nominations for Branch officers for 
the term September, 1947, to March, 
1948, made at a special meeting, June 
17, were voted upon at the July 1 meet- 
ing with the following results: Chair- 
man, Marvin Glenn; Vice-Chairman, 
John Korbuszewski; Treasurer, Russell 
Lee; Secretary, Arthur Kneuer; and 
Sergeant-at-Arms, George Lord. 


Aeronautical University 


The July 16 meeting of the Branch, 
held in the Central YMCA in the 
“Loop” district of Chicago, featured 
two films: Mass Production at River 
Rouge, and The Phantom. The former 
showed production methods in the 
manufacture of the Ford car from steel 
mill to the finished product. The sec- 
ond film showed the testing of the Mc- 
Donnell Phantom on its carrier qualifi- 
cation flights and pointed up the differ- 
ence in current carrier planes and the 
jet type. 

Presiding, officer was William Stakee, 
Chairman. 


Alabama Polytechnic Institute 


Two meetings were held in July under 
chairmanship of Lionel Levy, Jr. At 
the July 8 meeting, the Branch voted to 
financially back publication of The Au- 
burn Engineer. Advance announcement 


Ivan H. Driggs. 


E. J. Fo.ey. 


Milton B. Ames. 


of the election of some graduation of. 
ficers was also made. A film, The Phan. 
tom, was shown. 

At the July 22 meeting, John D. Rod. 
dow was elected treasurer and Owen B. 
Munro and James L. Sanders were 
elected as alternate representatives to 
the local Engineers Council. Four new 
members were recruited. 


University of Alabama 


Third and last meeting of the spring 
quarter was opened May 27 by Chair. 
man Ross B. Robinson. 

Two films, Construction of a Light 
Airplane, and Building a Bomber, were 
shown. Production methods in building 
the Piper Cub, illustrated in the first, 
and of a heavy bomber, shown in the 
second, offered an opportunity to com. 
pare production methods of heavy and 
light planes. 

Officers elected for the 1947-1948 
term were as follows: Joseph E. Fikes, 
Chairman; John C. McFall, Vice. 
Chairman; and Robert M. Hunt, Sec. 
retary-Treasurer, 


University of Illinois 


First meeting of the summer semester, 
July 2, was given over to a ball game be- 
tween instructors and members of the 
Branch—score:. instructors 14, Branch 
Members 26. A short business session 
was held immediately following the game. 
New members for the summer: Thomas 
Dolan, Robert Moss, Rollin Bullinger, 
and James Batton. Chairman of the 
meeting was John McGuire. 


Parks College of 


Aeronautical Technology 


Branch members at the July 17 meet- 
ing heard Edward H. Barker, Head of 
the Aeronautical Engineering Depart: 
ment, Parks College, on subject of “The 
Engineer’s Place in the Industry.” The 
lecture pointed out what the young 
graduating engineer should expect whet 
entering the industry. Barker als 
mentioned the changing needs of the 
aviation industry for specialized met 
and the opportunities available. 

A film, The Magic Carpet, was als 
shown. Made by Bell Aircraft Corpo 
ration, it presented the practicability d 
the helicopter and the services obtaine! 
from rotor-type aircraft. 

Charles F. Jahn, Chairman, 4 
nounced that the I.A.S. will sponsor tht 
Aeronautical Engineer banquet to & 
held on September 9. 
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Sherrill. 

Main purpose of meeting was to elect 
a new Chairman, Secretary, and Treas- 
urer. Newly elected officers are: Charles 
Clift, Chairman; Max Peterson, Sec- 
retary; and Nicholas Williams, Treas- 
urer. 


ILA.S. NEWS 


Stewart Technical 


Two meetings were held in July, on 
the Ist and 18th, chairmanned by Rob- 
ert W. Wagner. A film was shown at 
each meeting: Tornado in a Box on July 1 
and Report on Jet Propulsion on July 18. 


News of Members 


Edward J. N. Archbold is now Aerody- 
namicist with Bristol Aeroplane Company 
(Aircraft Division). 

Gerald H. Backer, formerly Associate 
Professor of Aeronautical Engineering, 
Alabama Polytechnic Institute, is Head 
Aerodynamicist (Consulting Engineers), 
Sverdrup & Parcel. 


Joel Robert Baker, Jr., was named En- 
gineer Test Pilot, Chance Vought Air- 
craft Division, United Aircraft Corpora- 
tion. 

Hans Gunter Belitz, is with Common- 
wealth Engineering Company of Ohio as 
Design Engineer. 

Ward A. Beman, Chief Aeronautical 
Research Engineer, Lockheed Aircraft 
Corporation, is resigning. Beman in- 
tends to launch new firm, Telecomputing 
Engineering Company. 


Walter Wallace Bird is now Head, Tech- 
nical Section, Experimental Department, 
Cornell Aeronautical Laboratory. 

Paul M. Birk is Structures Engineer, 
Cornell Aeronautical Laboratory. 


Morgan M. Blair, formerly with Globe 
Aircraft Corporation, is Project Aerody- 
namicist, North American Aviation, Inc. 

Luther J. Boyer is Flight Test Engineer, 
Chance Vought Aircraft Division, United 
Aircraft Corporation. Boyer recently re- 
ceived degree of M.Sc. in Aeronautical En- 
gineering from Purdue University. 


Gregory J. Brandewiede is Materials 
Director, American Airlines System. 


Thomas L. Brewer, formerly with the 
Navy, is Aerodynamicist, Consolidated 
Vultee Aircraft Corporation. He received 
Master’s degree in Aeronautical Engineer- 
ing recently. 


William W. Brinckerhoff was named 
President, Air Carrier Service Corpora- 
tion, and President, Air Carrier Supply 
Corporation. 


Donald F. Brodie is Liaison Engineer, 
Bell Aircraft Corporation; was formerly 
with Curtiss-Wright Corporation, Buffalo 
plant, as Engineer. 


Ben George Bromberg is in Charge of 
Guidance and Control, Guided Missile 
Section, McDonnell Aircraft Corporation. 
Bomberg recently received D.Sc. degree 
from Massachusetts Institute of Technol- 
ogy. 

William E. Brown, formerly with Cur- 
liss-Wright Corporation, is Project Engi- 
heer, Bell Aircraft Corporation. 


Edward E. Brush is Head, Department 


of Aeronautical Engineering, A & M Col- 
lege of Texas 


Oren W. Bryant has returned to active 
duty with Ordnance, U.S. Army, with 
rank of Lieutenant. 


Gifford Bull is Engineer, Cornell Aero- 
nautical Laboratory. 


John E. Burgeson, formerly Structural 
Engineer with Ryan Aeronautical Com- 
pany, is Assistant Design Engineer in 
Structures Department, McDonnell Air- 
craft Corporation. 


Charles H. Busey is Helicopter Engi- 
neer, Bell Aircraft Corporation. 


Melvin L. Douglass, formerly with 
Douglas Aircraft Company, Inc., is now 
Wing Layout Draftsman, McDonnell 
Aircraft Corporation. 


James B. Duke is Analytical Engineer, 
Hamilton Standard Propellers Division, 
United Aircraft Corporation. 


Eugene C. Eakin, formerly Stress An- 
alyst with Douglas Aircraft Company, 
Inc., now is Project Weight Engineer, 
McDonnell Aircraft Corporation. 


William H. Eisele is Development En- 
gineer with Thompson Products, Inc. 


Ahmed C. Eringen, formerly Structural 
Design Engineer with Etimesgut Aircraft 
Factory, Turkey, is Senior Research Fel- 
low, Polytechnic Institute of Brooklyn. 


Calendar 


1.A.S. Section Meetings 


NIAGARA FRONTIER—OCT. 23 
Hotel Statler, Buffalo, N.Y. 
Speaker: A. Flax 
“Helicopter Loads and Load Factors” 


PHILADELPHIA—SEPT. 30 


Engineer's Club of Philadelphia 
Speaker: Captain Peppin 
“The Flight Surgeon Looks at Current 
Aeronautical Problems” 


SAN DIEGO—OCT. 3 
Gold Room, U.S. Grant Hotel 
Speaker: R. S. Shevell 
“Operational Aerodynamics of High- 
Speed Transport Aircraft’’ 


TORONTO—OCT. 15 
Harthouse, University of Toronto 
Speaker: H. S. Rees 
“Airworthiness Requirements, Past, 
Present, and Future” 
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Glenn E. Graham resigned from Boeing 
Airplane Company to take position as 
Executive Engineer, Jeppesen & Company. 


James F. Green, formerly with Curtiss- 
Wright Corporation, is now a licensed pi- 
lot-instructor in Aeronautical Engineering 
Department, Clearfield Aviation Institute. 


Vernon R. Grom is Plants Quality Coor- 
dinator, Division Parts, Sylvania Electric 
Products. 

Karl Hans Guttmann was appointed 
Aerodynamicist-Thermodynamicist, Bu- 
reau of Aeronautics, Navy Department 
(Washington, D.C.). 

Bruce R. Haight is Pump Designer, Cur- 
tiss-Wright Corporation. 


Sam D. Heron, formerly Research En- 
gineer with Ethyl Gasoline Corporation, is 
now a Consulting Engineer. 


Dr. Gabriel Horvay is with General 
Electric Company as Physicist—Consult- 
ing Department, Engineering General 
Division. 

Richard S. Huntzinger is Senior Stress 
Analyst, The Glenn L. Martin Company. 


Ely H. Ice, formerly with Curtiss- 
Wright Corporation, was named Vice- 
President and General Manager, Indiana 
Plymould Corporation. 


Edward J. Ill, Il, was named President 
of Lansaire Corporation. He formerly 
was Assistant to Vice-President in Charge 
of Design, Bendix Helicopter, Inc. 


Clyde B. Johnson, Jr., is Assistant Aero- 
dynamic Design Engineer, McDonnell 
Aircraft Corporation. 

Robert W. Johnson resigned as In- 
structor, Iowa State College, to become 
Junior Engineer, Shell Oil Company. 

Felix Kallis is Power Plant Test Engi- 
neer, Ryan Aeronautical Company. 


Dr. Ernest G. Keller resigned as Chief 
Research Engineer with Curtiss-Wright 
Corporation to rejoin General Electric 
Company in Schenectady, N.Y. 

Joseph M. Kleinman is Technical Writer 
with Sperry Gyroscope Company, Inc. 


Richard K. Koegler resigned from Cur- 
tiss-Wright Corporation to become Proj- 
ect Engineer—Helicopter, Bell Aircraft 
Corporation. 


Alexander Krivetsky is Project Stress 
Engineer with Bell Aircraft Corporation. 


} Edward Kurzawa, formerly with Weath- 
erly Campbell Aircraft as Chief Engineer, 
now is Product Engineer and Sales 
Engineering, Airport Construction Com- 
pany. 

George Kroening, Jr., is Engineer, 
American District Steam Company. 


Anthony J. Larrecq is President of Power 
Generators Ltd. 


Bernard M. Leadon, formerly with Cur- 
tiss-Wright Corporation, is Lecturer in 
Aeronautical Engineering, University of 
Minnesota. 

Bernard B. Levitt is with Northrop Air- 
craft, Inc., as Aerodynamicist. 


Tung Hua Lin, a Lieutenant Colonel in 
the Chinese Air Force, is on the Commis- 
sion on Aeronautic Affairs of the Reputelic 
of China, London, England. 
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Desiguers and Manufacturers of rbnalytical Weasurement Equipment 
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Off the Drafting Board... 


Consolidated Type 
5-115 Recording 
Oscillograph 


LIGHTER, SMALLER, 36-TRACE 


Recording Oscillograph 


The many features that you asked for in Re- 
cording Oscillographs are now found in the 
new Consolidated Types 5-115 and 5-114. 
Consolidated Type 5-115 Recording Oscillo- 
graph will record up to 36 traces and is ap- 
proximately 25% lighter and 25% smaller 
than previous models. Five times as many 
records can be taken on the same length re- 
cording paper or film through the use of 
reduced-amplitude recording. A single switch 
controls operation. The paper magazine is 
readily detachable and spares can be in- 
stalled in full daylight. 


Type 5-114 Recording Oscillograph will 
record up to 18 traces and is similar in ap- 
pearance and operation to the 36-trace 
model. The accuracy and sensitivity of the 
new smaller Type 7-200 series galvanometers 
correspond to the same standards that Con- 
solidated has held to in the past. Complete 
data on these new instruments can be ob- 
tained by writing to 


| 


Features 


® Lighter, more compact than 
ever! 


® 12-v, d-c operation; models 
also available for 115-v , a-¢ 
operation. 


® Interchangeable galvanom- 
eters for a wide range of fre- 
quencies. 


® Individual input connectors 
to galvanometers 


® complete paper-speed range 
from 1/16 to 50 in. per sec. 


® Automatic operation for any 
length record from one to 55 
inches. 


® Footage indicator for unused 
film or paper. 


® Automatic numbering at the 
end of each record or at fixed 
lengths. 


® Thermostatically controlled 

heaters to assure constant 
damping for low-tempera- 
ture operation. 


® Panel lights for indicating 
correct operation of circuits 
at all times. 


620 NORTH LAKE AVENUE *% PASADENA 4, CALIFORNIA 


Arthur L. Lowell is in Charge of Aerody. 
namics and Propulsion, Pilotless Aircraft 
Department, McDonnell Aircraft Corpo. 
ration. 

Johann F. Ludloff was promoted to As. 
sociate Professor of Aeronautical Engi- 
neering in New York University’s College 
of Engineering. 

Stanley Lynn is owner of Lynn Engi- 
neering & Supply Company. 

Dale W. McKee is Design Engineer 
with Bell Aircraft Corporation. 


F. Bruce Mercer, formerly an engineer 
with Boeing Aircraft Company, is a part. 
ner in the firm of Mercer-Ashenfelter 
(Automobile Dealers). 


John R. Meyer is with United Aircraft 
Corporation as Research Engineer, Re 
search Laboratory. 

Arthur W. Miller resigned from Ameri- 
can Airlines System to join Teleflex, Inc, 
as Sales Engineer. 


Hans S. Mueller is with Northwest Air. 
lines, Inc., as Flight Control. 


Dr. Felix Nagel, formerly with Engi- 
neering & Research Corporation, is Air. 
craft Designer, Aircraft Development 
Division, General Electric Company. 


John A. Nicas resigned from Boeing Air- 
craft Company to become Group Leader, 
Technical Publications, Trans-Canada Air 
Lines (Canada). 

William M. Ostapenko has been ap- 
pointed Lieutenant Commander, in charge 
of all Officer and Enlisted Personnel in 
aviation ground training at the U.S. Naval 
Air Station, Olathe, Kan. 


Albert M. Patterson is President and 
Chief Engineer, Aeronautical Manufac- 
turing Corporation. 

Charles W. Penry, former Air Forces 
Captain, is Superintendent of Mainte- 
nance, Memphis Flying Service, Inc. 


William H. Peters is Research Engineer, 
Cornell Aeronautical Laboratory. 


James R. Petters, former Ensign US- 
N.R., now is Junior Engineer, Linde Air 
Reduction Company. 

Roland W. Puder is Research Engineer, 
The Texas Company. 

John H. Quinn, Jr., is Aerodynamics En- 
gineer, Chance Vought Aircraft Division, 
United Aircraft Corporation. 


Lamar A. Ramos, Jr., was appointed 
Assistant Aerodynamicist, McDonnell Air- 
craft Corporation. 

Charles W. Ranson, formerly with 
United Aircraft, is Engineer (Aeronautt- 
cal), Piasecki Helicopter Corporation. 

Edgar Peter Rhodes resigned from Ryat 
Aeronautical Company to become De 
signer, Consolidated Vultee Aircraft Cor: 
poration, 

William E. Roberts, Jr., is Assistant 
Design Engineer with McDonnell Aircraft 
Corporation. 


Tracy M. Rozelle, Jr., resigned from 
Curtiss-Wright Corporation to become 
Designer, Bell Aircraft Corporation. 

Elbert R. Sargent is Research Enginett, 
Helicopter Department, McDonnell Air- 
craft Corporation. 
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Hermann Schoenen is Research Labora- 
tory Analyst, Class A, Boeing Aircraft 
Company. 

Leon Z. Seltzer was named Plant Mana- 
ger and Engineer, Fred Seltzer Company. 

James F. Simpson is Designer, Scintilla 
Magneto Division, Bendix Aviation Cor- 
poration. 

Emil L. Sorenson, former Major, U.S. 
Army Air Forces, is Aerodynamics Engi- 
neer, Douglas Aircraft Company, Inc. 

Emerson W. Stevens is Assistant Proj- 
ect Engineer, Bell Aircraft Corporation. 

Walton E. Tinsley, formerly Engineer, 
Servo Corporation of America, now is with 
Pilotless Plane Division, Fairchild Engine 
& Airplane Corporation, as Electronics 
Engineer. 

William R. Walley, former Ensign, 
U.S.N.R., is Aerodynamicist, Douglas Air- 
craft Company, Inc. 


LAS. NEWS 


George W. Westphal is Structures En- 
gineer with Aeronca Aircraft Corporation. 


John G. Wilder, Jr., resigned from Cur- 
tiss-Wright Corporation to hecome Sec- 
tion Head of Experimental Section, Pro- 
pulsion Branch of Acronautics Depart- 
ment, Cornell Aeronautical Laboratory. 


Walter C. Yager is Chief Engineer, 
McGregor’s, Inc. 


John W. Young was appointed Captain, 
Pan American Airways, Inc. 


Dr. John E. Younger is Professor of 
Structures, A.I.T., C.0.C.T.A. (Brazil). 


Samuel Yudewitz is Research Associ- 
ate, Research Division, New York Uni- 
versity. 


Rahland C. Zinn has been named Indus- 
trial Relations Manager of Pan American 
World Airways, Latin American Division. 


Members Elected 


The following applicants for membership or applicants for change of previous 
grade have been admitted since the publication of the list in the last issue of the 


REVIEW. 


Elected to Associate Fellow Grade 


Clark, John Russell, B.S. in Ae.E.; 
Project Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 


Transferred to Associate Fellow Grade 


Burroughs, Kenneth Leland, B.S.; Vice- 
President, The Aeronautical University, 
Inc. 


Churbuck, Lewis Marshall, B.S.; LL.B.; 
President, The Aeronautical University, 
Inc. 


Elected to MEMBER Grade 


Axell, O. Goran, Civilingenjér; Re- 
search Engineer, Projection Department, 
Royal Swedish Air Board. 


Bates, Dana Barker, A.B. and M.E.; 
Walter Dorwin Teague (Consultant to 
Boeing Aircraft Co.). 


Bussiere, René, B.Sc. (Math. and Phys- 
ics); Sr. Weights Engineer, Republic 
Aviation Corp. 


Finch, Volney Cecil, S.M. in Ae.E.; 
Prof. of Mech. Engineering, Stanford 
University. 

Gerdan, Dimitrius, B.S. in M.E.; 
Chief Engine Engineer Allison Div., 
General Motors Corp. 


Haglund, Gerhard Oscar, M.S. in 
M.E.; Head, Electro-Mechanics Dept., 
Fredric Flader, Inc. 


Haney, William Russell, Jr., B.M.E.; 
Design Engineer, Power Plant Group, 
Goodyear Aircraft Corp. 


Hess, William Harmany, B.S.;_ Engi- 
neering Designer, Guided Missiles Group, 
Douglas Aircraft Co., Inc. 


Kernicky, William John, Chief Drafts- 
man, Chase Aircraft Co. 


Knoblock, Saul, B.S. in M.E. (Aero); 
Aero Engineer P-5, Bureau of Aeronautics 
Representative at Curtiss-Wright Corp., 
U.S. Navy. 


Lee, Frederick B., A.B. (Physics); Ex- 
ecutive Asst. to Administrator, C.A.A. 


Lippert, Joseph, Jr., B.Ae.E.; Aerody- 
namicist, Grumman Aircraft Engineering 
Corp. 


Mann, Kenneth, B.S. in Ae.E.; Struc- 
tures Engineer, Rotor-Craft Corp., and 
Instructor in Aerodynamics, Cal-Aero 
Tech. Inst. 


Miller, Rene H., B.S. (Aero. Eng.); 
Assoc. Prof., Rotating Wing and Airplane 
Design, M.I.T. 


Owen, Edward Morgan, A.B.; Chief 
Experimental Pilot, Chance Vought Air- 
craft Div., United Aircraft Corp. 


Rogers, William Lester, B.S. in A.E.; 
Sr. Design Engineer, Head of Solid Pro- 
pellant Design Section, Aerojet Engineer- 
ing Corp. 


Schaub, Carlton Henry, B.S. in Ae.E.; 
Design Engineer, Kellett Aircraft Corp. 


Scott, Neal Thompson, B.S.; Flight 
Test Engineer, North American Aviation, 
Inc. 


Short, Joseph V., Engineer, Engineer- 
ing Staff, Standard Vacuum Oil Co. 


Smith, Henry Grady, Jr., B.S. (Ae.E.); 
Chief Stress Engineer, Hughes Aircraft 
Co. 


Sparrow, William Thompson, Jr., B.S. 
in Ae.E.; Sr. Flight Test Engineer, The 
Glenn L. Martin Co. 


Tamburello, Vito, B.S. in Physics; 
Aero. Engineer, Aerodynamic Investiga- 
tions, David Taylor Model Basin, Navy 
Department. 
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Tatge, Robert James, B.S. in M.E.; 
Field Service Engineer, AGTD, Westing- 
house Electric Corp. 

Terradas, Esteban e Illa, D.Sc.; Prof. 
of Vibrations in Structures, National In- 
stitute of Aeronautics (Spain). 

Venator, Tom Jess, B.S.-M.E.; Design 
Engineer in the Aviation Gas Turbine 
Div., Westinghouse Electric Corp. 

West, Edward, Jr., A.B.; 
West Engineering Co. 


Transferred to MEMBER Grade 


Alperin, Morton, M.S.; Aerodynami- 
cist, Jet Propulsion Lab., Calif. Inst. of 
Tech. 

Anderson, Joseph Lorain, B.S. in Ae.E.; 
Aero. Engineer, Ames Aero. Lab., N.A.C.- 
A. 


President, 


Angell, Donald Willard, B.S.E.; Struc- 
tures Engineer, Aeronca Aircraft Corp. 

Braslow, Albert Louis, B.A.E.; Aero. 
Engineer P-4, Stability and Control Sec- 
tion, Langley Mem. Acro. Lab., N.A.C.A. 

Burns, Robert Rudolph, B.Ae.E.; Lt. 
Col., Commanding Officer, Marine Serv- 
ice Squadron, U.S. Marine Corps. 

Cameron, John Elza, B.S. in Ae.E., 
Engineering Designer ‘‘B,’’ Boeing Air- 
craft Co. 

Cherry, Horace Heston, B.S. in Ae.E.; 
Designer, Preliminary Design Section 
Douglas Aircraft Co., Inc. 

Cornog, Robert Alden, Ph.D. (Physics). 

Crotsley, Harmon Heaton, B.S.; Aero- 
dynamicist ‘‘A,’’ North American Avia- 
tion, Inc. 


Duffendack, John Clarence, Jr., B.S. 


E. (Aero. and Mech.); Power Plant Lab. 
Manager, Lockheed Aircraft Corp. 


Dunn, Orville Redmon, B.S. in Ae.E.; 
Stability and Control Engineer, Aero- 
dynamics Section, Douglas Aircraft Co., 
Inc. 

Gray, Ian Alexander, B.Ae.E.; Service 
Engineer, Overhaul Plant, Canadian Pa- 
cific Airlines, Ltd. (Canada). 


Hage, Robert Evans, M.S. in Ae.E.; 
Sr. Group Engineer, Preliminary Design 
Section, Boeing Aircraft Co. 

Hannifin, Everett A., B:S. in Ae.E.; 
Instructor, School of Engineering, The 
Aeronautical University, Inc. 

Haskell, Clifton Roy, M.E. 


Holmes, William Squire, B.Ae.E.; Lay- 
out and Design on Guided Missiles, Mc- 
Donnell Aircraft Corp. 

James, Heighton Day, B.Ae.E.; Struc- 
tures Engineer, Northrop Aircraft, Inc. 

Jeppeson, Norman Lutz, B.S. in C.E. 
(Structural Option) ; Staff Engineer, Good- 
year Aircraft Corp. 

Joanides, Jack Constantine, B.S. in 
Ae.E.; Stress Analyst ‘“‘A,’’ North Ameri- 
can Aviation, Inc. 

Johnson, William Arthur, Jr., B.S in 
M.E.; Design Engineer, McCulloch 
Motors Corp. 

Kelley, George Mortimer, Jr., In Charge 
of Engineering, Loft and Template Repro- 


duction Department, The de Havilland . 


Aircraft of Canada, Ltd. 
Lampert, Seymour, M.S. in Ae.E. 


| 
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The story of experience, gained through the war 
years, has been told many, many times. But the 
manufacturer who today goes on to design better 
equipment and develop specific applications, is 
a little more rare. The success story of Adel is 
based on precision manufacture of Hydraulic 
Equipment. This policy of producing only the 
best in material and design is of tangible value 
to the Aircraft Industry today. For Adel pro- 
vides a complete line of Precision Hydraulic 
Equipment for the planes now in production, 
and those being planned for tomorrow. 


The ADEL Line of “3000 PSI” 

Precision Hydraulic Equipment 

Shown here are a few “3000 PSI” items in Adel’s 
broad line of Hydraulic Equipment. This equip- 
ment offers greater power with substantial sav- 
ings in weight. Its simple design provides ready 
servicing and quick assembly. Constructed of 
the highest quality materials, all parts are pre- 
cisely made and carefully inspected, Built for 
long life and dependable operation. 


Adel Engineers are prepared to solve your spe- 
cific application problems. Write today, for 
complete information on the Adel line of Pre- 
cision Hydraulic Equipment for Aircraft. 


ENGINEERING 


Selector Valve , No. 16475— 
3000 psi, Solenoid-O perated 
with manual over-ride. 


i 


Valve, No. 12108 
5” relief valve. 


Hand Pump, No. 12044—3000 


psi, double acting hand pump. 
General log is available upon letter- 
head request. Please address inquiries to 


10737 Van Owen Street, Burbank, Cali- 
fornia. 


PRECISION PRODUCTS CORP. 


BURBANK, CALIFORNIA x HUNTINGTON, WEST VIRGINIA 


Manufacturers of: Aircraft Hydraulic Systems @ Aircraft Valves @ Line Supports 
Clips & Blocks @ Halfco Self-Aligning Bearings @ Marine & Industrial ISOdraulic 
Remote Controls @ Industrial Hydraulic Equipment @ Industrial Valves, 


REVIEW—SEPTEMBER, 


1947 


Libby, Paul Andrews, M.S.; Instructor 
in Aeronautical Engineering, Polytechnic 
Inst. of Brooklyn. 

Lindblad, Herbert Paul, B.Ae.E.; Sr. 
Stress Analyst, Republic Aviation Corp. 

Merkin, Eugene, B.Ae.E.; Sr 
Analyst, Republic Aviation Corp 

Norris, Alexander Richner, M.S. in 
Ae.E.; Sr. Structures Engineer, Chase 
Aircraft Co. 

Oconnicof, William Alexander, B.S. in 
Ae.E.; Aerodynamicist, Ryan Aeronauti- 
cal Co. 


Stress 


Palmer, Albert Eugene, B.S. in A.E.; 


Asst. Project Engineer, Pilotless Aircraft 


Project, Consolidated Vultee Aircraft 
Corp. 
Pearsall, David Williams, M.S. in 


Ae.E.; Captain, U.S.A.A.F. 

Pettingall, Charles Edward, Jr., B.S. in 
M.E.; Aerodynamics Engineer, Develop- 
ment Section, Douglas Aircraft Co., Inc. 

Puckett, Allen Emerson, B.S. in M.E.; 
Chief, Wind Tunnel Section, Jet Propul- 
sion Lab., Calif. Inst. of Tech. 

Rubin, Norman Nehemiah, B.S. in 
M.E.; Research Engineer, Jet Perform- 
ance, Flight Data Branch, A.M.C. (Wright 
Field). 

Scott, John Frederick, B.S. in Ae.E.; 
Service Engineer, Consolidated Vultee 
Aircraft Corp. 

Sirc, Joseph Howard, B.S. in M.E,; 
Instructor, University of Pittsburgh. 

Sloan, Lloyd Hamilton, Aerodynamicist, 
Piasecki Helicopter Corp. 

Staros, Basil, S.B. in Ae.E.; Research 
Engineer, Jet Aero. Lab., Calif. Inst. of 
Tech. 

Strible, Ferdinand Charles, Jr., B.S. in 
M.E.; Sr. Stress Analyst-Squad Leader, 
Structural Test Department, The Glenn 
L. Martin Co. 

Stuart, Joseph, III, M.S. in AE; 
Project Engineer, United Helicopters, 
Inc. 

Sullins, Robert Timothy, Jr., B.S. in 
C.E.; Stress Analyst ‘‘A,’’ Consolidated 
Vultee Aircraft Corp. 

Tint, Robert S., B.S. in Ae.E.; Sr. 
Stress Analyst, Republic Aviation Corp. 

Uddenberg, Robert Carleton, S.M. in 
Ae.E.; Project Aerodynamicist GAPA 
(Supersonic) Project, Boeing Aircraft Co. 

Whitman, George Stockbridge, B.S 
in Ae.E.; ‘A” Layout Draftsman, Air- 
frame Section, Engineering Div., The 
Glenn L. Martin Co. 


Elected to Associate Member Grade 


Jackson, Eugene B., M.A.; Chiei— 
Library Section, Air Documents Div., 
Intelligence T-2, A.M.C. (Wright Field). 

O’Daly, Patrick P., Superintendent of 
Airport Maintenance, Aer Lingus Teo- 
ranta (Dublin Airport). 

Robischon, Robert E., Manager of 
Advertising and Sales Promotion Depart- 
ment, Intava, Inc. 

Sellers, Robert C., Instructor in Aero- 
nautical Subjects, Department Head, 
University of the State of New York. 
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Transferred to Associate Member 
Grade 


Agin, James Lester, Chief, Vibration 
Analysis Sub-Unit, Propeller Lab., War 
Dept. (Wright Field). 

Bissell, Herbert, Field Engineer, Chance 
Vought Aircraft Div., United Aircraft 
Corp. 

Booker, Richard Armstead, Jr., De- 
signer, ACF-Brill Motors, Inc. 

Carr, George Joseph, Aircraft Hydraulic 
Engineer, Bureau of Aeronautics, U.S. 
Navy. 

Fingerle, Forest Winton, Owner and 
Operator, Forest Mechanical Engineering 
Co. 

Gung, Simon Fenwick, Sr. Aircraft 
Draftsman, Engineering Department, The 
de Havilland Aircraft of Canada, Ltd. 


Elected to Technical Member Grade 


Boschen, William O., B.S.; Aircraft and 
Engine Sales, Aviquipo, Inc. 

Cochran, Reeves Power, B.S. in Ae.E.; 
Research Engineer, Aircraft Engine Re- 
search Lab., N.A.C.A. 

Deitchman, Seymour J., B. of M.E.; 
Sr. Research Aerodynamicist, Cornell 
Aeronautical Lab. 

Knoeckel, Richard Charles, Jr., Lt. 
(j.g.), Engineering Officer of Attack 
Squadron 15 Able, Naval Aviator, U.S. 
Navy. 

McLaughlin, Earl Wilson, B.S.; Lt. 
Comdr., Naval Aviator, Engineering 
Duty, U.S. Navy. 

Smith, Dudley Burcham, B.S.; Re- 
search Engineer “‘C,” Aircraft Research 
and Development Div., Willys-Overland 
Motors, Inc. 

Tipping, William Victor, Aircraft Weight 
Engineer, Sir W. G. Armstrong Whitworth 
Aircraft (England). 

Trevisani, Harry Hugo, B.S. in Ae.E.; 
Chief Engineer, Manufacturer Consulting 
Service, Inc. 

Vaccaro, Robert John, B.Ae.E.; Aero- 
dynamicist, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Wickham, Paul Lester, Jr., B.S.; 
Field Representative, Aircooled Motors, 
Inc. 


LAS. NEWS 


Winzen, Otto C., Head, Aeronautical 
Research Laboratories, General Mills, Inc. 


Transferred from Student to 


Technical Member Grade 


Alyanak, Edward John, Jr., B.S. in 
Ae.E.; Graduate Student, Rensselaer 
Polytechnic Inst. 


Baron, Judson Richard, B.Ae.E.; Struc- 
tures Engineer, Chance Vought Aircraft 
Div., United Aireraft Corp. 

Berlin, Edgar David, B.S.; Engineer- 
ing Asst. ‘‘A,’’ Consolidated Vultee Air- 
craft Corp. 


Bond, William Earl Glendening, B.Sc. 
in M.E.; Engineer, Wind Tunnel Depart- 
ment, Cornell Aero. Lab. 

Braunstein, Jules, Ae.E.; Stress Ana- 
lyst, Piasecki Helicopter Corp. 

Chamberlin, Joseph Alan, B.S. in M.E. 
(Aero); Factory Superintendent, Cham- 
berlin Metal Products. 

Chapman, Rowe, Jr., B.S.; Graduate 
Student and part-time Instructor, Pur- 
due University. 


Clapp, David Farwell, B.S.; Engineer, 
M.L.T. 

Cohen, George Herrman, B.S.; Engi- 
neering Asst., Consolidated Vultee Air- 
craft Corp. 

Fletcher, John Lester, B.S.; Engineer- 
ing Draftsman ‘‘B,’’ Boeing Aircraft Co. 

Georges, Martin Mahlon, Ae.E.; Asst. 
Stress Analyst, McDonnell Aircraft Corp. 

Gerber, John A., B.Sc. in Ae.E.; 1st 
Lt., U.S.A.A.F. 

Gibson, Samuel Weyman, B.Ac.E.; 
Operations Agent, Eastern Air Lines, Inc. 

Goodwin, Roscoe Hooper, B.Sc.; Aero- 
nautical Engineer, Langley Mem. Aero. 
Lab., N.A.C.A. 

Grana, David Charles, B.S. in Ae.E. 

Hansen, Herman Ray, B.S.; Engineer 
Trainee, Chance Vought Aircraft Div., 
United Aircraft Corp. 


Hassell, James Lafayette, Jr., B.S. in 
M.E. (Aero.); Aeronautical Engineer P-1, 
N.A.C.A. (LMAL). 

Henkels, William Joseph, B.Sc.; Detail 
Designer, McDonnell Aircraft Corp. 
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Hermes, Carl Walter, Jr., B.S. in Ae.E.; 
Engineer-in-Training, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Hittner, Alvin, B.Ae.E.; Stress Analyst, 
Piasecki Helicopter Corp. 

Jacobs, Allan Abraham, B.Ae.E. 

Johnson, Paul George, B.Ae.E.; Grad- 
uate Student, M.I.T. 

Kelly, Edward John, B.Ae.E.; Jr. 
Engineer, Wright Aeronautical Corp. 

Kline, Peter Boyd, B.S. in Ae.E. 

Larson, Kenneth Wendell, B.S. 

Marstiller, James Keister, S.M.; Ana- 
lytical Engineer in Rotor Design Group, 
Bell Aircraft Corp. 

Mazourek, Richard Albert. 

McJones, Robert Wayne, B.S. in Ae.E.; 
Graduate Student and Asst. Instructor, 
Calif. Inst. of Tech. 

Nenninger, Paul Fred. 

Netherton, Vernon Eugene, B.S.; Lay- 
out Draftsman, McDonnell Aircraft Corp. 

Niemackl, William E., Jr., Ae.E.; 
Jr. Engineer, Curtiss-Wright Corp. 

Nolte, William Joseph, Jr., B.S.; Engi- 
neer Trainee, Chance Vought Aircraft 
Div., United Aircraft Corp. 

Rolfe, Rial Edward, Jr., B.Ae.E.; Asst. 
Aerodynamicist, McDonnell Aircraft 
Corp. 

Sanders, Robert Hix, Jr., B.S. in Ae.E.; 
Vibration and Flutter Engineer, McDon- 
nell Aircraft Corp. 

Schiff, Jack, B.Ae.E. 

Sklar, Norman E., Ae.E. 

Specter, Milton Joseph, Ae.E. 

Stambler, Irwin, B.Ae.E. 

Starr, Thomas, B.Sc.; Stress Analyst, 
North American Aviation, Inc. 

Stoddard, Ray Ladd, B.S.; Rotating 
Engineer, Marine and Aero. Div., General 
Electric Co. 

Sweeney, Marvin William, Jr., S.B.; 
Staff Member, M.I.T. 

Waugaman, John Arthur, Ae.E.; Grad- 
uate Student, Indiana University. 

Weihman, Clifford E., M.S. 

Wetmore, Kenneth Richard, B.S. in 
Ae.E. 

White, Richard Peregrine, Jr., B.A.E.; 
Jr. Engineer, Bell Aircraft Corp. 


New York 21, N. Y. 


Changes of Address 


Since the Post Office Department does not as a rule forward magazines to forwarding addresses, it is 
important that the Institute be notified of changes in address 30 days in advance of publishing date to 
ensure receipt of every issue of the Journal and Review. 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 2 East 64th Street, 
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Thomas K. Finletter, Chairman of the newly ap- 
pointed President's Air Policy Commis ion. 
Other members are: George P. Baker, Vice- 
Chairman, Palmer Hoyt; Henry Ford, Il; 
and Arthur D. Whiteside. The Director of the 
Institute is serving as Executive Director for the 
Commission. 
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Toward Permanent Policy 


Of prime importance to everyone in the aeronautical 
engineering profession was the announcement (July 18) 
of the appointment of a temporary Air Policy Commis- 
sion to assist the President of the United States in the 
formulation of a National policy for the development of 
aviation. The group has been asked to study ‘‘among 
other pertinent aspects of the problem’’ such broad 
questions as ‘‘the current and future needs of American 
aviation, including commercial air transportation and 
the utilization of aircraft by the armed services; the 
nature, type, and extent of aircraft and air trans- 
portation industries that are desirable or essential to 
our national security and welfare; methods of encour- 
aging needed developments in the aviation and air 


transportation industry; and improved organization 
and procedures of the Government that will assist it in 
handling aviation matters efficiently and in the public 
interest.” 

The directive, and the circumstances that led up 
toit, are similar to those that existed in 1925 when the 
Morrow Board was established and again, in 1934, 
when the Federal Aviation Commission came into being. 
Both bodies made recommendations that resulted in 
significant legislation. But the intervening years have 
drought changes that have rendered their findings ob- 


solete, and the time is now more than ripe for a restate- 


ment of our National air objectives. That is the job 
now facing the President’s Air Policy Commission in 
1947. 

No need to point out here the significance of the Presi- 
dent’s move. The troubles that are now bedeviling the 
aircraft manufacturing and air transportation indus- 
tries cannot be resolved without some clear indication 
of the course to be followed and the power required to 
maintain safe flight. In the fog of the postwar years, 
the industry has been staggering along in increasingly 
dangerous attitudes, with unreliable instrumentation, 
with a rapidly dwindling fuel supply—losing altitude— 
but fast. We can all be thankful that the symptoms 
have been recognized in time to apply corrective meas- 
ures before the ultimate crash. 


We of the Institute take considerable pride in our 
participation in this important task. With the permis- 
sion of the Council, your Director is spending a large 
part of his time in Washington assisting the Commis- 
sion in its work. The assignment is temporary and will 
end on January 1, 1948. Meanwhile, the New York 
Staff members, individually and collectively, have 
picked up the extra increment of load so that during 
this period all the usual services of the Institute will go 
forward without diminution. PF. 
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Aunual Summer 
Meeting 
A 
Dinner 


DINNER 
WST/TUTE OF (AERONAUTICAR SCIENCES 
BASSADOR HOTEL, LOS AMBELEG,* AUGUST @, 1947 


Engineers’ Impressions of Papers Read at Institute’s Los Angeles Meeting, 


August 7 and 8, 1947 


laa PAPERS were presented to the more than 600 
aeronautical scientists and engineers who attended 
the Institute’s Annual Summer Meeting in Los Angeles, 
August 7-8. Subjects covered in the four technical 
sessions included: “Techniques of High Speed Model 
Testing”; ‘‘Prcgress in High Speed Flight Research’; 
“Design and Performance Trends’; and “Powerplant 
and Aircraft Development” in that order, beginning 
with the morning session on August 7. 

Following are impressions of each session as recorded 
by William H. Statler, Weight Engineer, Lockheed 
Aircraft Corporation (Morning Session, August 7); 
Richard Schamberg, Douglas Aircraft Company, Inc. 
(Afternoon Session, August 7); J. Jonas, Aerodynamics 
Engineer, Northrop Aircraft, Inc. (Morning Session, 
August 8); and Dale D. Meyers, Head of Applied 
Aerodynamics Aerophysics Laboratory, North Ameri- 
can Aviation, Inc. (Afternoon Session, August 8). 


Sidelights of the Opening Session of the Summer Meeting 


by 
William H. Statler 


Weight Engineer 
Lockheed Aircraft Corporation 


nee of recent advancements in predicting the 
aerodynamic characteristics of high-speed aircraft 
highlighted the opening session of the I.A.S. Annual 
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Summer Meeting in Los Angeles. Two important re- 
search phases, theoretical computation and wind-tunnel 
testing, were covered by the speakers. 


Computation Is Possible 


In the realm of pure theory, Dr. Paco Lagerstrom, 
of the California Institute of Technology, explained the 
strides that have been made in predicting stability 
characteristics by determining down-wash and side 
wash at any point in the flow field induced by super: 
sonic three-dimensional wings. 

Dr. Lagerstrom made a particularly interesting point 
when he stated that supersonic calculations, in the re 
gion of Mach 1.3 to Mach 3, are actually easier than 
subsonic calculations if the proper approach is taken 
The magnitude of the down-wash on the tail of an ait: 
plane, for example, can be estimated by first solvinf 
the lift problem on the wing and then computing what 
happens behind the wing. He mentioned that in his 
opinion the concept of conical flow as introduced by 
Busemann has been underestimated by researchers it 
this field. 

Calculations have been made for wings of rectangulat, 
trapezoidal, and delta plan forms and reveal that, for 
rectangular wing with an upwash of —1, the upwash at 
infinite distance behind the wing is in the magnitude 
about —0.65. However, infinity in this application 
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theoretical only, for viscosity reduces the value to four 
or five chord lengths for practical calculations. 


Testing Necessary 


As a particularly interesting climax, Dr. Lagerstrom 
cautioned against the testing of a multitude of wing 
plan forms in an attempt to substantiate his calculations 
ot to serve as a basis for future predictions. He did, 
instead, recommend the thorough testing of a few basic 
types in order to substantiate the /rend of the theoretical 
results. Postsession discussions indicated that wind- 
‘unnel experts are in hearty agreement with this recom- 
nendation. 

Dr. Lagerstrom further suggested that the testing be 
lone in supersonic tunnels with straight flow, but in this 
van Dr. Kent, of the Ballistics Laboratory, interjected 
‘he comment that actual tests made by his staff gave 
results that agreed very closely with the theoretical re- 
sults obtained by Dr. Lagerstrom, even though a 
traight-flow tunnel was not used. 

To most of the engineers present, this was evidence 
nough that Dr. Lagerstrom is on the right track and 
that theoretical work, substantiated by a relatively 
mall amount of tunnel testing, can at times prove to be 
he most economical approach to the solution of the 


| that, fors§Ptoblem at hand. 

upwash aif Dr. Lagerstrom’s presentation left the audience with 
jagnitude 0 the impression that the purely theoretical approach is 
plication | hot so difficult as one might think, and it became ap- 


parent that the real problem exists in attempting to 
substantiate our theoretical results with actual tunnel 
test results. This substantiation may be just out of 
reach for the moment, since we at present have no super- 
sonic tunnel suitable for the purpose. 


Solution Approached 


One of the most recent attempts at the solution of the 
latter problem was explained by John H. Weaver, of 
Lockheed, in his discussion of a method for increasing 
tunnel velocities by installing a streamlined bump in 
the tunnel floor at the test section to create a venturi 
effect. Although on the face of it this again seems to 
refute Dr. Lagerstrom’s recommendation for straight- 
flow tunnels, Mr. Weaver pointed out that the flow 
over the top of the bump in the vicinity of the model 
was not curved enough to cause noticeable inaccuracies. 
The small half models used are mounted on a relatively 
flat spot on the bump contour, and the slight curvature 
of the streamlines at this point has little if any effect 
on the results. 

Following Mr. Weaver’s description of the bump and 
the testing technique applied, questions were raised per- 
taining to the problems encountered in protruding such 
an obstruction into a high-velocity air stream. It was 
pointed out that two obvious difficulties, shock waves 
on the forward portion of the bump and separation on 
the aft portion, had not really been so serious as one 
might imagine. The slight separation that occurs on 


\ | 
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Morning Session, August 7, opened with introductory remarks by 
Chairman A. E. Puckett. 


the aft portion of the bump downstream from the model 
is not upsetting because the model is relatively small 
compared to the chord of the bump. However, small 
shock waves occurring on the forward portion of the 
bump present more of a problem. It is believed that 
these may be caused by leakage or small structural 
deflections at Mach Numbers exceeding 1.05 and could 
therefore eventually be almost entirely eliminated. 
Apparently, these shocks are responsible for vibrations 
that occur at the higher Mach Numbers during the 
tests. 

In spite of these problems, the accuracy of the pro- 
cedure is amazing, for,as Mr. Weaver pointed out, tests 
have been repeated with the results agreeing within 
about 2 per cent. 

Representatives of the N.A.C.A. Laboratory stated 
that their organization has considered similar experi- 
ments in recent months but that they are handicapped 
since their tunnels have circular throats. 
plicates the bump installation to a large degree. 

Following Mr. Weaver’s presentation, C. L. Johnson, 
of Lockheed, announced that arrangements have been 
made for other researchers to use the Lockheed bump 
for their own experiments. This represents an impor- 
tant step in eliminating experimental duplication of 
effort on the part of other researchers with similar prob- 
lems. 


This com- 


New Problems—New Techniques 


Dr. Clark B. Millikan, of the California Institute of 
Technology, elaborated on the new problems that have 
arisen in the Southern California Cooperative Wind 
Tunnel since the advent of the bump testing idea. One 
problem of particular importance was that of adapting 
the very high capacity balances in the tunnel to the 
small bump models, which have only about 1 sq.ft. of 
area. 


ENGINEERING 
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The size of the models employed causes additional 
problems of model flutter and elastic deflections. [py 
the course of the discussion of these problems, it was 
pointed out by Boeing representatives that, although 
they have problems of a similar nature in similar test. 
ing procedures, the problems are magnified because the 
Boeing models are only about half as large as thoge 
used by Dr. Millikan. 

It was pointed out that the researcher must first 
prove that he is not in trouble before he can safely as. 
sume that he is not. 

Dr. Millikan described the new testing techniques 
that are being employed to solve the new problems that 
have arisen. 

The session as a whole left the impressicn that gains 
of appreciable magnitude are being made in both the 
application of pure theory and in testing technique and 
that an intelligent appl-cation of a combination of thes 
two research phases can expedite the solution of many 
of the current supersonic problems. 


Review of Afternoon Session, August 7, 1947 


by 
Richard Schamberg 
Douglas Aircraft Company, Inc. 


SMITH J. DE FRANCE, Engineer-in-Charge, 
Ames Aeronautical Laboratory (N.A.C.A.), opened 
the second technical session by pointing out that both 
the methods of wind-tunnel model testing and direct 
flight testing are complementary phases of ‘Progress 
in High Speed Flight Research,” truly the topic of the 
entire day. Of the three papers on the agenda, the 
first two were concerned with instrumentation prob 
lems, whereas the last paper dealt with the design ané 
testing of a piloted high-speed aircraft. . 

The first paper, entitled ‘‘Instrumentation of Guided 
Missiles: Applications and Limitations,” prepared by 


Lt. Gen. Ira C. Eaker, former Deputy Commander and Chief of 
Staff, A.A.F., was guest speaker at the August 7 Luncheon. 
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Lester G. Zukerman, of the Hughes Aircraft Company, 
was read by the author’s associate, J. P. Dallas. Mr. 
Zukerman was concerned with the instrumentation re- 
quired for the flight testing necessary to establish a 
missile’s proper behavior as a pilotless aircraft rather 
than with those instruments that perform the functions 
of guidance and control. A distinction was made be- 
tween “external” and “‘internal’’ instrumentation. 
The former, which includes optical and electronic 
means of observing the position, orientation, and overall 
performance of a missile from an external ground or air 
station, was not considered further. Internal instru- 
mentation determines general performance parameters, 
such as missile attitude and accelerations, ambient pres- 
sure, and temperature, in addition to such quantities 
as rate of response of control surfaces, stresses and tem- 
peratures of critical components, by means of instru- 
ments carried aboard the missile. 


Zukerman pointed out that photographic recording 
equipment, commonly employed in flight testing of 
piloted aircraft, is less suitable for use in small missiles 
because of excessive weight and volume of the cameras, 
their limited rate of response, and uncertainty of re- 
covery of the films. Instead, radio telemetering was 
recommended as a more appropriate means of transmit- 
ting vital information from the missile to ground ob- 
servation stations. Various types of ‘“‘transducers,”’ 
such as strain gages and thermocouples, were mentioned 
as available means of transforming mechanical quan- 
tities into electrical impulses. Zukerman next ex- 
plained the features and limitations of several methods 
of “multiplexing,’’ whereby many individual messages 
may be transmitted by means of a single carrier. An 
analysis of the space requirements of the various com- 
ponents of a telemetering transmission unit revealed 
that a total volume of 300 cu.in., which may be dis- 
tributed conveniently throughout the missile, suffices 
for a typical installation. Mr. Dallas especially em- 
phasized the author’s concluding remarks that an un- 
successful flight is of the greatest importance, provided 
that the internal instrumentation yields sufficient reli- 
able information to establish the exact cause of the fail- 
ure. 

During the brief discussion of Mr. Zukerman’s paper 
in the nature of detailed questions directed to Mr. 
Dallas, the latter expressed the opinion that the ac- 
curacy obtainable by telemetering equalled that of re- 
mote-control schemes generally. 

Chairman de France called on Dr. L. A. Delsasso, of 


_ the Ballistics Research Laboratories (Aberdeen Prov- 


ing Grounds), to present the second paper, entitled 
“Full-Scale Free-Flight Ballistic Measurements,” pre- 
pared jointly by L. A. Delsasso, A. L. G. Bey, and D. 
Reuyl. This paper dealt with the more recent develop- 
ments in the optical and electronic methods of observ- 
ing the flight of high-altitude missiles from ground- 
observation stations—that is, by means of “external 
instrumentation” as defined by Mr. Zukerman. 

Dr. Delsasso first used numerous slides to supplement 
his vivid and humorous description of a variety of op- 


Chairman Smith J. de France opens Afternoon Session, August 7. 


tical instruments in use for the determination of the 
position, altitude, velocity, and acceleration of high- 
altitude missiles. The first group of instruments repre- 
sents theadaption of devices developed for other purposes 
during the last War, notably the Mitchel and Askenia 
theodelites, the Bowen-Knapp high-speed camera, and 
the Ballistic camera, the last possessing an accuracy of 
1/200 mil in the determination of position. Particu- 
larly impressive was a series of tracking telescopes 
developed especially for the observation of missiles. 
The largest of these telescopes, using a 36-in. mirror, 
is capable of following a V-2 type missile to the zenith 
of its trajectory under the favorable atmospheric con- 
ditions prevailing in New Mexico. Dr. Delsasso 
stressed the importance of utilizing atmospheric con- 
ditions to the best advantage in the selection and de- 
sign of equipment for optical tracking. 

The standard radar beam and the radio-Doppler 
method were considered as the most important exam- 
ples of the electronic methods of instrumentation. 
The radio-Doppler method, capable of determining 
position, velocity, and acceleration of a missile with 
great precision, was described in some detail, including 
the layout of ground stations and the type and evalu- 
ation of the records that are obtained. 

In concluding, Dr. Delsasso emphasized two impor- 
tant points: (1) Because of the great expense involved 
in the construction and testing of a single high-altitude 
missile, an overdetermination of data by several inde- 
pendent methods is desirable in order to ensure€ success- 
ful measurements. (2) The type and location of elec- 
tronic flight test equipment, such as antennas, should 
be decided on before the detail engineering design of a 
missile is begun. 

In response to questions from the audience, Dr. 
Delsasso revealed that the use of special color films and 
the effects of several diffraction phenomena are being 
investigated at present. Dr. Delsasso also expressed 


‘be 
‘ 
ut? 
if 
| 4 
| 
q 
d Chief of 
7 Luncheon. 


22 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1947 


Al Lombard (right), Chairman of August 8 Morning Session, 
discusses a point with Phil Colman, Chief Aerodynamics Engineer, 
Lockheed Aircraft Corporation, and Willis M. Hawkins, Chairman, 
Program Committee. 


the opinion that future improvement in the accuracy 
obtainable with the radio-Doppler method would re- 
quire a more precise remeasurement of the speed of 
light. 

The last paper, ‘““Development of the XS-1 Super- 
sonic Research Airplane,” by Robert M. Stanley and 
R. J. Sandstrom, Bell Aircraft Corporation, was pre- 
sented by Mr. Stanley, Vice-President—Engineering, 
of this company. Mr. Stanley first reviewed the his- 
tory of the XS-1, which was envisioned during the late 
War as a research vehicle intended to ‘prove or dis- 
prove conclusively the feasibility of supersonic flight 
with aircraft having a conventional aerodynamic con- 
figuration.” The basic design features were illustrated 
most effectively by means of a color motion picture, 
which also contained spectacular scenes showing the 
firing of the XS-1 four-unit rocket motor, delivering 
6,000 Ibs. of thrust, and the launching of the XS-1 from 
its B-29 mother airplane, during successful test flights. 

Following the motion picture, Mr. Stanley discussed 
the engineering considerations that led to the selection 
and design of the rocket power plant, rocket fuel, 
launching mechanism, and cockpit pressurization. 
Unusual problems encountered in the development of a 
liquid nitrogen evaporator, which produces gaseous 
nitrogen at 5,000 lbs. per sq.in. pressure, were of par- 
ticular interest. 

The XS-1 was equipped with flight-testing instrumen- 
tation designed to record pressure and stress distribu- 
tions encountered in the transonic and supersonic 
speed ranges. Standard types of pressure orifices and 
strain gages were connected to automatic recording 
equipment. A minimum amount of telemetering equip- 
ment was included to yield some information in case of 
total loss of the aircraft. 

Mr. Stanley concluded his interesting paper with an 
outline of XS-1’s proposed future flight-test program, 


which is designed to allow the pilot to approach, and, 
if sucessful, exceed, the speed of sound in small incre- 
ments. For maximum pilot safety, the critical speed 
range is to be explored initially at high altitudes with 
the aircraft in a climbing attitude. This test program 
was also considered from the point of view of plot 
psychology, both in Mr. Stanley’s paper and the brief 
ensuing discussion. 

Chairman Smith J. de France expressed the audi- 
ence’s appreciation of the efforts of the three speakers 
and of their presentation of the progress made in the 
several phases of high-speed flight research, before turn- 
ing the meeting back to Program Chairman Willis Haw- 
kins who adjourned the session. 


Highlights of the Morning Session, August 8, 1947 


by 
J. Jonas 
Aerodynamics Engineer 
Northrop Aircraft, Inc. 
wus M. Hawkins, Chief Preliminary Design 
Engineer, Lockheed, and Program Chairman of 
the Annual Summer Meeting, opened the morning ses- 
sion, which was to be devoted to ‘Design and Perform- 
ance Trends.” 

As Mr. Hawkins so aptly put it, the main emphasis of 
present-day commercial aircraft has shifted from its 
infancy “Will it fly?” to the present-day ‘‘How much 
pay load will it carry; at what unit cost will it carry the 
pay load; what comfort will it afford its passengers?” 
These and other questions certainly reflected a greatly 
improved analytical approach of today’s designer. 
Mr. Hawkins cited the 5-cent seat-mile charged on our 
domestic airlines as an example of improved operating 
efficiency. 

Mr. Hawkins then introduced the Chairman for the 
morning session, A. E. Lombard, Jr., Engineering Con- 
sultant, Consolidated Vultee Aircraft Corporation. 

Philip A. Colman, Chief Aerodynamics Engineer, 
Lockheed Aircraft Corporation, was then called upon to 
present the first paper of the morning session: ‘‘Analy- 
sis for Optimum Transport Airplane Configuration.” 

This paper presented a generalized study evaluating 
the sizes, types, and utility of cargo airplanes designed 
for cruising speeds from 325 to 475 m.p.h. for pay loads 
from 20,000 to 100,000 Ibs. and for ranges of 1,500 and 
3,000 miles. Power-plant installations considered were 
of the internal combustion engine with turbosuper- 
charger type, the turbojet type, and the propeller-jet 
type. 

Generalized studies of this type require by necessity 4 
large number of assumptions. Generalizations derived 
from the results then become only as good as the original 
assumptions made. 

Using current engine performance data, Mr. Colman 
transiated his assumptions into analytical expressions. 
He concluded that the turbojet engine is superior for 
the highest speed, short-range operation for any pay 
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Greetings to Founder 


On the occasion of the Fifteenth Anniver- 
sary Dinner, celebrated August 9 during the 
Annual Summer Meeting in Los Angeles, 
President Preston R. Bassett, of |.A.S., dis- 
patched a telegram of greetings and congratu- 
lations to Major Lester D. Gardner, founder 
and builder of the Institute, as follows: 

“The Council, officers, members, and guests 
of the Institute of Aeronautical Sciences as- 
sembled for the Fifteenth Anniversary Dinner at 
the Annual Summer Meeting send greetings to 
you as founder and builder of the Institute. 
We congratulate you on the honor (1947 
Guggenheim Medal) you have recently re- 
ceived. All join in best wishes for your 
health and happiness in your well-earned 


retirement. 
(Signed) P. R. Bassett 


load. The turbopropeller installation was considered 
as superior for all other conditions. 

Using essentially the standard method outlined by the 
Air Transport Association, the utility of the airplanes 
thus derived was compared. It was concluded that 
the small pay-load airplane is the most efficient in work 
done per unit cost. Airplanes designed to carry the 
larger pay loads become more efficient at higher speeds. 
Conversely, small pay-load, fast airplanes are as effi- 
cient as large pay-load, slow airplanes. 

This part of the paper appeared to be even more sus- 
ceptible to the validity of the basie assumptions made. 
The utilization time per day of an aircraft must be to a 
large extent a function of the service time required to 
keep it airworthy. In this connection it might be 
worth while to remember that the replacement of a 
washer in both a large and small craft will cost only 5 
cents as far as the washer is concerned, but the time loss 
incurred will certainly cause a much larger revenue loss 
in the case of the large aircraft. At that, the trouble 
rate of incidence will be larger on a larger aircraft. 
Thus, the assumption of a constant utilization time of 
10 hours per day for all aircraft, small and large alike, 
as made by Mr. Colman might bear some amplifica- 
tion. 

In the ensuing discussion Ken Warren, of Consoli- 
dated Vultee Aircraft Corporation, contended that 
some assumptions made by Mr. Colman deserve some 
analysis. For instance, he disagreed somewhat with the 
assumption that.the product of power and wing loading 
may be taken as a constant value. He rather felt that 
the valueof this product should be a function of the num- 
ber of engines, the variation probably being a linear one. 
He also disagreed with the assumption of a constant 
value of wing loading regardless of speed. He felt that 
the higher speeds with inherently higher gust loadings 


would necessitate different wing loadings. Mr. Colman 
concluded then that, unless the number ‘of variables is 
kept to a minimum, the work involved becomes pro- 
hibitive. 

The next paper presented was well placed, coming 
after Mr. Colman’s paper, for R. S. Shevell, Perform- 
ance Engineer, Douglas Aircraft, concerned himself 
with “Operational Aerodynamics of High Speed Aero- 
dynamics.” By implication this branch of aerody- 
namics deals with the study of the optimum use of an 
airplane’s performance ability. Conceding that low- 
est cost per passenger-mile is usually the chief objective, 
Mr. Shevell nevertheless contended that other less 
tangible characteristics must be considered as well. He 
listed as typical characteristics ride roughness, rate of 
descent, and the effect of speed on traffic appeal; all 
features pertaining to passenger comfort; and in the 
final analysis—are we mercenary?—to increased reve- 
nues. Various operational parameters, such as power 
used during the entire flight path, were presented 
indicating their effects upon operating cost and pas- 
senger comfort. 

Mr. Shevell concluded that, for both conventionally 
powered and turbojet-powered aircraft, maximum 
economy is obtained by climbing rapidly, cruising at 
high altitude, and using as much power as practicable. 

Mr. Lombard opened the discussion suggesting that 
the ride roughness should be considered as unacceptable 
when the gust loads induce sufficient negative g loads 
to make the passenger’s coffee leave the tray. That 
may not be a designer’s criteria but that is exactly how 
the passenger feels. 

I. L. Ashkenas, Chief Aerodynamics Engineer, North- 
rop Aircraft, felt that the assumption made by Mr. 
Shevell—namely, that the reserve fuel to be carried by 
jet aircraft should amount to 13 per cent of the zero 
fuel weight if burnt at high altitude and 34 per cent if 
burnt at 10,000 ft.—was a bit pessimistic. Mr. Ash- 
kenas further believed that gust frequencies at high 
altitude were lower than at lower altitude and suggested 
that this might be taken into account in determining 
ride-roughness factors. 

M. A. Garbell presented some data showing the effect 
of altitude, gust frequency, and anoxia on passenger 
comfort. He indicated that test results showed that six 
times as many passengers became ill at 18,000 ft. as at 
10,000 ft. altitude. 

Clearly passenger comfort is still a wide open field. 

W. F. Ballhaus, Structures Engineer, Douglas Air- 
craft, presented the last paper of the morning session: 
“Parameters Affecting Aircraft Weight.” In a re- 
freshingly simple presentation, Mr. Ballhaus stressed the 
importance of the statistical approach toward the weight 
estimate problem, particularly as an aid to the prelim- 
inary design engineer. Using Gauss Error Function 
he arrived at encouragingly low margins of error. 

It was later brought out that Bill Martin, of North - 
American, had conducted a similar investigation with 
equally promising results. 


al 
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A. E. Raymond (center), Vice-President—Engineering 
Aircraft Company, Inc., and Chairman of August 8 Afternoon 
OR ‘sa over the meeting with John K. Northrop (left) and 

. U. Clauser. 


Douglas 


Mr. Hawkins then adjouned the meeting after mak- 
ing an announcement about a projected trip to the 
Caltech wind tunnel and to the Aerojet Corporation. 


Afternoon Session, August 8, 1947 


by 
Dale D. Myers 
Head of Applied Aerodynamics 
Aerophysics Laboratory 
North American Aviation, Inc. 
Fe THE AFTERNOON MEETING, the theater was not 
filled to capacity, although it had been expected that 
the largest attendance would be for this session. Prob- 
ably the reason for the somewhat lower than capacity 
crowd was the weather. It never rains in Los Angeles 
in August—but it rained that morning, and, to top it 
all off, the temperature cruised around 90° all day. 
The temperature, combined with Washington, D.C., 
humidity, definitely made it a ‘coats off’’ meeting and 
probably turned the tide in answering many persons 
questons as tocomfort (at home, beach, orair-conditioned 
office) vs. an interesting (but hot) afternoon listening 
to two of the outstanding men in the aviation indus- 
try. 

Dr. Arthur E. Raymond, Vice-President (Engineer- 
ing) of Douglas and Past-President of the Institute 
got the meeting off to a good start by taking off his coat. 

After a brief introduction, he turned the meeting over 
to Dr. Milton U. Clauser for his paper, ‘“Trends in Air- 
craft Power Plants.” 

In Dr. Clauser’s opening statements, he likened him- 
self somewhat to a medium in trying to foresee the future 
development of power plants, but it was obvious from 
his paper that the prophecies contained in it were based 
on a careful study of present and past trends and not 
on crystal ball meditations. 


Trends in Aircraft Power Plants 


Dr. Clauser and his associates had made a thorough 
study of available references on past engine perform- 
ance and, by use of the growth and cyclic trends used by 
economists and biologists, had predicted the near future 
and distant future development rates for all known 
types of aircraft power plants. By correcting super- 
charged engine performance to an equivalent sea-level 
brake horsepower and by determining an equivalent 
brake horsepower for jet engines with an assumed pro- 
peller efficiency of 85 per cent, he was able to plot a 
single curve of equivalent sea-level horsepower vs, 
time on a semilog scale, which showed a definite basic 
trend line. Although the first and second World Wars 
showed an accelerated pace in development, the years 
following World War I showed a decline in progress 
back to the basic development line. A similar trend 
seems likely now. This result is substantiated in most 
economic cycle studies, where wars only momen- 
tarily disturb the basic period and amplitude of the 
cycles. 

In the speed of the airplanes, the rate of progress 
during World War II was masked by compressibility 
drag increases, which absorbed the rapid increases in 
equivalent sea-level brake horsepower. (After super- 
sonic flight is attained, the addition of wave drag and 
additional weight for refrigeration should further de- 
crease the rate of increase of speed with time.) 

After analyzing the factors contributing to the final 
airplane performance, such as specific fuel consump- 
tion, brake horsepower per pound, and the period be- 
tween major overhauls, Dr. Clauser predicted the future 
development of reciprocating and jet engines based on 
past development. In addition, based on industrial 
cycles that started with the industrial revolution, he 
predicted the distant future development of rockets, 
ram-jets, and atomic power propulsion. _It is inter- 
esting to note that he concluded that the reciprocating 
engine will probably reach maturity about 1970, 10 
years after his prediction of the beginning of the rapid 
development of atomic power in 1960. All other forms 
of propulsion known today are also expected to be 
rapidly decreasing in rate of progress at about the same 
time. (According to economic cycle analysts, 1960 is 
in the upswing of the third cycle following the beginning 
of the industrial revolution.) 


Discussion 


There was no discussion of this interesting paper, 
probably because of the heat, and because the field was 
so well covered by Dr. Clauser. (I am surprised that 
someone did not bring in the discussion of the thrust 
horsepower of rockets, which would not in any way fit 
the curves Dr. Clauser presented. The maximum thrust 
horsepower of the German V-2 was on the order of 500,- 
000. A better parameter for fitting rocket, ram-jet 
and turbojet performance to one curve might have 
been maximum thrust divided by fuel consumption.) 
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The Development of All-Wing Aircraft 


Following a brief recess, Dr. Raymond introduced a 
man who needed no introduction: Jack Northrop. Mr. 
Northrop repeated his Wright Brothers lecture given 
before the Royal Aeronautical Society in London. 

Mr. Northrop opened by stating the requirements for 
satisfactory use of all-wing aircraft. The airplane must 
be relatively large to enable the designer to use effi- 
ciently the volume inside the wing, and the final 
design must satisfy stability and controllability require- 
ments. 

Neglecting compressibility effects, Mr. Northrop first 
presented a basic performance analysis, showing the rela- 
tive performance advantage of the all-wing type over 
the conventional airplane with the same gross weight 
and wing span. If take-off requirements govern, the 
all-wing type has a complete advantage, since minimum 
drag is on the order of one-half that of the conventional 
airplane. If landing conditions govern, the all-wing 
type loses some of its advantage because of the some- 
what lower trimmed maximum lift coefficient. In his 
comparison study, it was pointed out that the all-wing 
airplane would have 30 to 58 per cent more range and a 
15 to 25 per cent increase in speed (remember that com- 
pressibility effects have not been considered). 

Discussing the stability and controllability, Mr. 
Northrop stated that, although center-of-gravity travel 
must be restricted, it was easy to hold c.g. travel to 4 or 
5 per cent M.A.C. on all-wing designs. Control must 


be done by irreversible systems, since wing trailing- 
edge flow separation caused erratic hinge moments, and 
thus stick-free stability was unsatisfactory. 

Dynamic stability parameters were compared with 
those of conventional designs, and it was pointed out 
that, although almost all the parameters (except Ci») 
were much lower than usual, the dynamic stability in 
cruising is satisfactory. At high lift coefficients, the 
usual occurrence for sweptback wings is felt—namely, a 
marked increase in Cy, resulting in oscillatory insta- 
bility. One other disadvantage from a controllability 
standpoint was the low value of Cyg, which caused a 
lack of banking necessary to correct sideslip. 

The paper was concluded with a short motion picture 
showing the various Northrop wings, ending with some 
beautiful shots of the XB-35. (Incidentally, the view 
of those wings from the side could be mistaken for flying 
disks.) 


Discussion 


A. E. Lombard (Convair) asked about operation with 
asymmetric power. Mr. Northrop said that instead of 
attempting to trim to zero yaw with the drag rudders, 
the airplane is flown in a yawed (20°) attitude. In 
conventional types, the drag rise at yaw is too large to 
permit yawed flight, but for the all-wing type the drag 
rise at yaw is small, so yawed flight is allowable (no 
mention of landing with one engine out was made). 

The meeting was then adjourned. 


National Meeting Schedule 


Wright Brothers Lecture— Washington, D.C.—December 17, 1947 
Sixteenth Annual Meeting—New York—January 27-29, 1948 


Members or organizations wishing to submit papers for presentation at National Meetings should 
send outlines or summaries to the Committee at least 3 months prior to the meeting. 


All papers submitted will be considered for publication in the Journal of the Aeronautical 
Sciences or the Aeronautical Engineering Review. 


All correspondence should be addressed to The Meetings Committee, 
Institute of the Aeronautical Sciences, 2 East 64th Street, New York 21, N.Y. 
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IAS. briefs 


received for publication or pres- 
entation at J. A. S. meetings 


High-Speed Testing in the Southern California 
Cooperative Wind Tunnel 


By 
C. B. Millikan, J. E. Smith, and R. W. Bell 
California Institute of Technology 


The basic performance and flow characteristics of this vari- 
able density, high-subsonic-speed wind tunnel are described. 
The problems of model support and of special mounting sys- 
tems for wind-tunnel tests at Mach Numbers close to one are 
discussed in detail. In particular, the Lockheed “‘Bump”’ 
method of testing through the transonic region in a wind tun- 
nel is considered. Calibration, operation, and data reduction 
procedures required for obtaining and interpreting experi- 
mental data at Mach Numbers near one are discussed, espe- 
cially the effects of compressibility on blocking and other tun- 
nel-wall corrections. Pertinent experimental results from a 
number of recent tests are presented. 


Down-Wash and Side-Wash Problems in 
Supersonic Wing Theory 


By 
Paco Lagerstrom 
California Institute of Technology 


The work reported on was done at Douglas Aircraft, Santa 
Monica, in collaboration with Martha Graham and the Jet 
Propulsion Laboratory, California Institute of Technology. 
The results are contained in a Douglas Report SM 13007 and 
in a J.P.L. report to be published soon. 

Methods are developed for determining the down-wash and 
side-wash at any point in the flow field induced by supersonic 
three-dimensional wings. These methods are applicable to a 
large class of wings, and calculations have been carried out 
for trapezoidal and rectangular wings. Special simplified 
methods for determining the flow field at large distances be- 
hind the wing (‘‘infinity’’) are developed. These have been 
applied to the wings mentioned above and to delta wings. 

The methods differ radically from those used in subsonic 
flow and rely heavily on the concept of conical flow as intro- 
duced by Busemann. First the problem of pressure distri- 
bution on the wing has to be solved. This can be done by 
conical methods for most wings of practical interest. Then 
conditions behind the wing are obtained from the principle 
of “‘cancellation of lift.” In the simplified method side-wash 
at the trailing edge is determined directly from conditions on 
the wing and this easily gives the flow field at infinity. To 


28 


This Section gives advance and current 
information on papers presented to the 
Institute for publication or for presentation 
at meetings. Summaries of all pertinent 
papers, including those given at Section and 
Sludent Branch meetings, are published 
each month in these columns as rapidly as 
they are received from authors. All papers 
summarized in this issue were presented at 
the Annual Summer Meeting in Los Angeles. 

Many of these papers, after being proc- 
essed by the Editorial Committee in the 
usual manner, will appear in full in later 
issues of the JOURNAL or REVIEw. 

Some specialized papers will be made 
available through the Sherman M. Fair- 
child Publication Fund. For detailed in- 
formation regarding papers immediately 
available, see page 27. 


obtain a more detailed picture of the flow field closer to the 
wing certain “‘conical’’ wings of constant lift distribution are 
used. For example, the entire flow field induced by a rectangu- 
lar wing may be obtained by starting from the Busemann 
solution for a lifting quadrant and then superimposing behind 
the trailing edge infinitely many wings of constant lift distri- 
bution. 

Solutions for conditions at infinity and the complete solt- 
tion for certain trapezoidal wings are obtained in closed form. 
In other cases numerical methods have been developed. 
Further experimental and theoretical research is discussed. 


Full-Scale Free-Flight Ballistic Measurements 


By 
L. A. Delsasso, A. L. G. de Bey, and D. Reuyl 
Aberdeen Proving Ground 


Special problems arising in the instrumentation of full 
scale free-flight tests are considered, particularly as pertaining 
to guided missiles. Applications of specialized optical and 
electronic equipment are considered in detail. 

Under optical instrumentation such problems as the modif- 
cation and application of acceleration cameras, photo 
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theodolites, and precision-plate cameras are discussed. In 
addition, the development of tracking telescopes using re- 
fractors and reflectors of large effective focal length in conjunc- 
tion with special mounts for studying the behavior of missiles 
during the entire flight is discussed; results obtained so far 
from these instruments are considered. Brief consideration is 
given to the methods for determining ballistic data, by means 
of high-speed motion-picture cameras, for aircraft rockets 
launched from airplanes. 

Under electronic instrumentation the use of radar for 
trajectory determinations and the modifications necessary 
on standard radar equipment for use in long-range guided 
missiles are discussed. The use of radio-doppler and the ap- 
plication to this field are considered in detail, and the prob- 
Jems and advantages encountered in this field are presented. 
The usefulness of microwave reflection doppler equipment is 
also reviewed. Finally, a comparison of the results obtained 
by the various systems of instrumentation is made. 


A Method of Wind-Tunnel Testing Through the 
Transonic Range 


By 
John H. Weaver 
Lockheed Aircraft Corporation 


Wind-tunnel testing by conventional methods in the so- 
called transonic range is extremely difficult and unreliable be- 
cause of the blocking phenomenon between the model and the 
tunnel walls. This paper outlines a method of modifying 
existing high-speed wind-tunnel test sections with a suitably 
contoured bump on which reflection plane models can be satis- 
factorily tested through the speed of sound. The method 
depends upon the establishment of a local high-velocity region 
over the bump in which half-models mounted vertically can 
be tested. Experimental data on several models tested by 
this method are presented, together with typical velocity 
distributions over the bump contour. 

The results of the tests made to date appear to be reliable 
and the method offers a means of obtaining rapidly, and at 
moderate costs, large amounts of aerodynamic data in the 
all-important region near M = 1.0. 


instrumentation of Guided Missiles; 
Aplications and Limitations 


By 
Lester G. Zukerman 
Hughes Aircraft Company 


Flight testing of small guided missiles imposes instrumenta- 
tion problems that cannot be satisfied by methods ordinarily 
used in conventional aircraft. Instruments designed for use 
in conventional aircraft are excessiv ely bulky and many times 
will not respond to the relatively high resonant frequencies 
encountere d in unstable flight of small bodies. Under such 
tonditions, even ordinary motion picture cameras cannot 
fecord the violent and rapid oscillations of the missile or its 
control elements; yet this information is required in order to 
design proper stabilizing units. 


Recovery of recorders carried within the missile is never 
assured, whether they be heavily armored, or released on a 
parachute. While such methods have proved useful, more 
reliable means of gathering data are desirable. It has been 
felt that radio telemetering has certain advantages in this 
application, but to be useful, the air-borne system must be 
small, rugged, and simple. To this end, several systems are 
in use, and many more are under development. There is no 
one system applicable to all guided missiles, but the require- 
ments of a particular missile usually point to a few methods 
of telemetering which appear to be most suitable. Judgment 
is generally based on the size and range of the missile, its 
stability characteristics, the number and type of parameters 
subject to study, the duration of flight, the type of launching, 
and the accelerations to which it will be subjected. These 
things determine the design of the gages, the number of chan- 
nels, the type of multiplexing, and the number and locations 
of the receiving stations. 


Development of the XS-1 Supersonic Research 
Airplane 


By 
Robert M. Stanley and R. J. Sandstrom 
Bell Aircraft Corporation 


Constructed primarily as a research vehicle by Bell Air- 
craft Corporation, the XS-1 has now undergone sufficient flight 
testing to prove the practical value of this method of ap- 
proach to the problems of transonic and supersonic flight. 
Equipped with a rocket motor producing 6,000 Ibs. of thrust 
and a sealed pressurized cabin, satisfactory operation is pos- 
sible irrespective of atmospheric density. Recognition of the 
impossibility of accurately predicting either the leading dis- 
tributions or the occurrence and intensity of possible buffeting 
in the transonic range resulted in the airplane being designed 
to withstand 18g ultimate. Completely instrumented, with 
more than 400 pressure orifices and strain gages that provide 
a complete chronological history of flight loads and distribu- 
tions, the XS-1 can prove or disprove conclusively the feasi- 
bility of supersonic flight with aircraft of conventional aero- 
dynamic configuration. 


Analysis for Optimum Transport Airplane 
Configuration 


By 
Philip A. Colman 
Lockheed Aircraft Corporation 


A generalized study determines the sizes, types, and utility 
of cargo airplanes designed for cruising speeds from 325 to 
475 m.p.h., for pay loads from 20,000 to 100,000 Ibs. and 
for ranges of 1,500 and 3,000 miles. It is shown that the tur- 
bine-jet engine is superior for the highest speed, short-range 
operation for any pay load. The turbine-propeller engine is 
superior for all other conditions. A pay load of 100,000 Ibs. 
cannot be carried 3,000 miles at 475 m.p.h. with engines that 
will be available in the near future. » 4 

Comparing the utility of the airplanes derived, the small 
pay-load airplane is the most efficient in work done per unit 
cost. However, although the efficiency of the small pay-load 
airplane reduces with increased speed, airplanes designed to 
carry the larger pay loads have an optimum efficiency at the 


ent 
the 
ton 
ent 
and 
hed : 
as | 
ers 
dat & 
oles. 
roc- 
the 
ater 
1ade 
‘ar- 
in- 
ately 


YGINEERING 
ENGINE 
,AUTICAL 

AERONA 

30 


10 reasons for 
replacing with 
Solar Exhaust a 
Systems 


Sim 


1947 


TE R, 
REVIEW—SEPTEMBEI 


higher 
asa lar 
results 


Operat 


B 
R.S.S 


Oper 
of an ai 
the lov 
jective, 
sidered 
capable 
portant 
speed 

A stt 
such as 
altitude 
past, pt 
selected 
about t 
Costs a 
pared f 
tailed it 

The | 
block s; 
dimbin 
much p 
for spec 
conside: 
sirable 1 

The 1 
climb, 
shown t 
and to 
larged, 
tude oj 
howeve 
ables s¢ 
seeking 
that of 
ticular 
which n 


] Sola T-buil 

Systems h 
Moving n 
the 1 per engine 
on the DC.4. 


t exhaust 


6 Smooth Port leg fair. 
ave fewer | 
Parts... 


ings eliminate hot 
Spots, 


7 Manipulation of only 
"19 parts for Complete 
2 Longer life ang lower instal] 
Maintenanc 


ation per airplane, j 
e cost, Param 
8 All sections (except 
3 Only 5 S€Cctions ac outlets) interchang> 
commodating all 14 able on the 4 engines F B 
exhaust Ports, sa 
9 Weighs Only 66 Ibs. Willian 
4. Maximum of 5 acces. " per engine (including is C 
Sible bolts Per section, extended tailpipe), ; 
5 The thrust from the 10 A decreaseq heat 5 A nu 
“exhaust. emitted at “trans er area and »: studied 
higher Velocity, increases Teduced leakage keep ; theory 
the Speed of the airplane engines Cooler, 5 ' 
For Complete engineering details Write or 
Call Solar... also Makers of component Parts 
for jet and pas turbines and guided Missiles. 


Aircraft Company 


Home 
331 Mutual 

Calif. + Des Moines 5, lowa « York 17, N. Y. 
w 

2, Ohio 60 E. 42nd St., Ne 

Building, Da 


| 
| 
i 
| iles 
3 
i Many more m (ol 
anifold... | 
| perm ° 
aw) Ai, the Army’s S€rviceable C-54’s Will soon 
be quipped With Solar exhaust Manifolds 
| + Teplacing former €quipment. Solar’s 
4 re commercia] Version (tailpipes added) wil] 
| : 3 Soon be available to airlines for their DC-4’s. 
i i There are at least 10 outstanding reasons for 
this acknowledgment of Solar’s Superiority. 
‘ 


SUMMARIES OF 


higher speeds. A small pay-load, fast airplane is as efficient 
asa large pay-load, slow airplane. Choice of other parameters 
® results in other conclusions. 


Operational Aerodynamics of High-Speed 
Transport Aircraft 


By 
R. S. Shevell 
Douglas Aircraft Company, Inc. 


Operational aerodynamics is the study of the optimum use 
ofan airplane’s performance capabilities. Although obtaining 
the lowest cost per passenger-mile is usually the chief ob- 
jective, other less tangible characteristics must also be con- 
sidered. Typical of these characteristics, which may be in- 
capable of specific evaluation but which are nevertheless im- 
portant, are ride roughness, rate of descent, and the effect of 
speed on traffic appeal. 

A study of the effects of various operational parameters, 
such as the power used in climb, cruise, and descent, cruising 
altitude, and rate of descent, upon operating cost, block speed, 
and ride roughness was made on airplanes representative of the 
past, present, and future in transport aircraft. The airplanes 
selected were the Douglas DC-3, the DC-6, and an airplane of 
about the size of the DC-6 powered with turbojet engines. 
Costs and block speeds of various types of operation are com- 
pared for typical ranges for each airplane while a more de- 
tailed investigation is made for the jet airplane. 

The general results indicate that best economy and highest 
block speeds are obtained for all three types of airplanes by 
dimbing rapidly, cruising at a high altitude, and using as 
much power as is practicable. A rapid descent is desirable 
for speed and economy although this may be restricted by 
considerations of ride roughness. Higher altitude is also de- 
sirable to minimize ride roughness. 

The magnitude of the effects of selecting the power, rate of 
dimb, altitude, and rate of descent on speed and cost is 
shown to be moderate with conventionally powered airplanes 
and to increase when the range of possible conditions is en- 
larged, such as when supercharged cabins permit higher alti- 
tude operation. The introduction of gas-turbine engines, 
however, makes the proper selection of the operational vari- 
ables so important that the problem changes from one of 
seeking small improvements to attain optimum operation to 
that of making airline operation practicable at all. The par- 
f | ticular operating characteristics of turbojet-powered airplanes 
which make these items critical are discussed and analyzed. 


Parameters Affecting Aircraft Weight 


By 
| William F. Ballhaus 
California Institute of Technology 


A number of single-engined conventional landplanes are 
studied to determine the possibility of applying probabilitv 
theory to the problem of weight estimation. The eventual 
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goal is the development of usable weight-estimating formulas 
for aircraft of all types. It is assumed that if such formulas 
can be developed for the simplest types of aircraft, they may 
possibly be developed for more complicated types. It is 
further assumed that if nothing can be developed for the sim- 
plest types, then certainly no results can be obtained for 
complicated ones. The effects of aerodynamic and geometric 
parameters upon aircraft weight are considered for each of 
the important airplane components. 

The results of the study are encouraging and in many in- 
stances are exceptionally good. The underlying limitations 
to the applicability and generality of the study which are 
pointed out are due only to the lack of sufficient data. AlI- 
though this study was initiated with the idea of developing 
estimating formulas for use in preliminary design, the results 
are so much better than expected that they can be used as a 
basis for actual working weight estimates. 


Trends in Aircraft Power Plants 


By 
Milton Clauser 
Douglas Aircraft Company, Inc. 


The aircraft designer who is interested in long-range plan- 
ning must be able to understand and predict the performance 
that he should be able to expect from the power plants that 
he will use. With the advent of the new forms of power 
plants this problem is becoming more interesting and more 
complex. 

By studying our past progress some significant trends and 
relations between the different propulsion units are obtained. 
In some ways turbojet and propeller-turbine engines represent 
an extension of the reciprocating engine development but in 
other ways show a marked departure. By analytically extra- 
polating our progress, some predictions and warnings as to 
our future course may be made. A look into the more distant 
future also reveals interesting possibilities. 


The Development of All-Wing Aircraft 


By 
John K. Northrop . 
Northrop Aircraft, Inc. 


Detailed performance comparisons between all-wing and 
conventional aircraft are given, showing wherein the former 
has advantages over the latter, not only from the aerodynamic 
point of view but also from the standpoint of simplicity of 
construction and weight reduction. 

A complete résumé of designs successfullv flown to date by 
the Northrop company is presented, ranging from a 29-ft. 
“buzz bomb” to the 172-ft. B-35, two of which are currently 
undergoing tests for the Army Air Forces. An examination of 
stabilitv and control problems is included, together with an 
estimate of further performance improvements to be expected 
in the near future. 
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This airplane lands on a package 


cy of the important things an air- 
planedesignerlooksforin landing 
gear equipment is ground control. 
For the best take-off, landing and 
taxi performance, brake, wheel, tire 
and tube must al] meet specific needs 
of the airplane. 

To provide maximum ground con- 
trol, B. F. Goodrich has developed a 
landing gear “‘package’’ tor every 
modern type of plane. It’s made up 
of a B.F. Goodrich Expander Tube 
brake, B. F. Goodrich wheel, and 
B. F. Goodrich tire and tube. 

Each part of the assembly helps 
toimprove ground control. 

B. F. Goodrich Expander Tube 


brakes cannot lock, grab or drag. 
They res] smoothly to minimum 
pressure. eir full-circle braking 
surface, combined with the even 
pressure of the expanding tube, gives 
their action maximum power. 

Fully tested B. F. Goodrich wheels 
meet all strength and endurance 
requirements, take landing shocks 
and loads in their stride. They are 
precision manufactured tor true 
alignment of parts and balanced to 
close tolerances. 

Better grip, more cushioning and 
greater safety are built into B. F. 
Goodrich tires and tubes. Cord con- 
struction, tread and section width 
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of tires are all tailored to specific 
requirements of each plane model. 

From the 56” size on the Lockheed 
Constitution to the 6.00 x 6 size on 
the Bellanca shown above, the B.F. 
Goodrich assembly assures excellent, 
trouble-free performance . . . long life 
...easy, low-cost maintenance. The 
complete assembly, ready to install on 
a plane’s axles, is now available to 
manufacturers. The B. F. Goodrich 
Company, Aeronautical Div., Akron, Ohio. 


B.F.Goodrich 


FIRST IN RUBBER 


the ins 
sidered 
sounds 


will be 


inverse 
absorp 
stant. 

may | 
ditions 


a ... 
e Minist 
impuls 
} tudes < 
2 sequen 
numbe 
| structe 
graphi 
simple 
graphi 
drawn 
follow 
‘ in suc 
rd harmo 
Dow 
Acou 
Aerox 
Air L 
Air 
Air T 
Air T 
Air T 
Airpl 
Airpl 
Airpe 
Airwe 
Contre 
Educa 
Electr 
| 
Engin 
| 
Engin 


Acoustics 


Effect of Distance on Airplane Noise. Arthur A. Regier 
U.S., N.A.C.A., Technical Note No. 1353, June, 1947. 19 pp.. 
figs. 9references. 

If the greater absorption of sound at the high frequencies and 
the insensitivity of the human ear to the low frequencies are con- 
sidered, at distances greater than one mile from the source the 
sounds in a frequency range between 500 and 1,000 cycles are 
found to be loudest. At shorter distances the higher frequencies 
will be loudest. Data obtained with a light trainer airplane flying 
at various altitudes up to 5,000 ft. show good agreement with the 
inverse square law when it is assumed that there is no atmospheric 
absorption and that the sound energy from the airplane is con- 
stant. The increase of sound output of the propeller with altitude 
may balance the atmospheric absorption under certain con- 
ditions. 

A New Method of Representing Harmonic Analysis and a New 
Mechanical Curve Analyser. Martin Grutzmacher. (Akustische 
Zeitschrift, Vol. 8, No. 2, March, 19438, pp. 49-63.) Gt. Brit. 
Ministry of Supply, R.T.P. Translation No. 2585. 20 pp., illus 
18 references. Durand Reprinting Committee, California Insti 
tute of Technology, Pasadena. $1.00. 

The curve to be analyzed is resolved into individual rectangular 
impulses, the spectra of which consist of harmonics of equal ampli 
tudes and phases. To determine the harmonics of the complete 
sequence of curves, the associated harmonics of the same ordinal 
number are added vectorially, and the harmonics are then con- 
structed graphically according to amplitude and phase. The 
graphical construction of harmonics is carried out for a number of 
simple functions. A device is described which carries out the 
graphical construction automatically. A sequence of curves 
drawn on a tape is passed over a roller and a pointer is made to 
follow the curves. The motion of the roller rotates a blank paper 
in such a way that the stylus operated by the pointer traces the 
harmonic on it directly and gives its phase and amplitude 


Aerodynamics 


Down-Wash and Side-Wash Problems in Supersonic Wing 
Theory. Paco Lagerstrom. California Institute of Technology 


ge 


(For abstract see “I.A.S. Briefs’’ on page 28 of this issue, Sep- 
tember, 1947.) : 

A Method for Calculating Airfoil Sections from Specifications 
on the Pressure Distributions. Glenn H. Peebles. Journal of the 
Aeronautical Sciences, Vol. 14, No. 8, August, 1947, pp. 451-456, 
figs. 2references. (See AER 2/47:25.) 

Subsonic Flow Over Thin Oblique Airfoils at Zero Lift. Robert 


T.Jones. U.S., N.A C.A., Technical Note No. 1340, June, 1947 
20 pp., diagrs. 3 references. 

Three-dimensional flows are obtained from a distribution of 
“pressure sources”’ in the chord plane of the airfoil. The shapes 
obtained are symmetrical airfoils at zero lift. The calculations 
are simplified by considering airfoils composed of conical or 
cylindrical surfaces In these cases the sources can be arranged in 
lines of uniform strength following the generators of the surface. 
Each line source produces a deflection of the streamlines crossing 
over the surface The pressure field of the line source can be 
represented by systems of straight rays of equal pressure (isobars) 
radiating from the ends of the line source. In the case of the 
sweptback wing the pressure distribution remains qualitatively 
similar at subsonic and supersonic speeds. The solutions are 
given explicitly for Mach Number 0 but are extended to other 
Mach Numbers by the Prandtl transformation. 

Theoretical Aerodynamic Coefficients of Two-Dimensional 
Supersonic Biplanes. W. E. Moeckel. U.S., N.A.C.A., Tech- 
nical Note No. 1316, June, 1947. 31 pp., diagrs. 5 references. 

Calculations show that in a frictionless supersonic air stream, 
biplanes of triangular cross section yield higher lift-drag ratios 
than diamond airfoils of the same thickness ratio. For high lift 
coefficients, unsymmetrical biplanes yield higher lift-drag ratios 
than symmetrical biplanes. When friction drag is considered, 
biplanes with the lower airfoils thicker than the upper airfoils 
should have higher lift-drag ratios than symmetrical biplanes. 
For each biplane investigated an optimum spacing was found at 
each Mach Number. Although the performance of the biplane 
for this optimum spacing was found to be improved over that of 
the diamond airfoil, with a constant biplane spacing this improve- 
ment was maintained only over a limited range of Mach Numbers 
near the optimum. Lift and drag coefficients were also calctilated 
for a configuration having convex sections and for one employing _ 
a small shock-reflecting surface in place of the lower airfoil 
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The Method of Characteristics in Supersonic Flow. G. Temple. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2091, January, 1944. 17 pp., figs. 4 references. 

An account of the Ackeret-Prandtl-Busemann method of 
characteristics for the graphical solution of problems of super- 
sonic flow. The theory has been developed anew from a physical 
point of view in order to expose those properties of characteristics 
which are required for practical application to supersonic prob- 
lems. The necessary numerical tables are included. Partial 
differential equations are not used except to derive the Bernoulli 
energy equation for compressible potential flow. 

Investigation of Heat Transfer and Friction Loss for Steady 
Flow at Ultra-High Velocities. N. V. Iluchin. (U.S.S.R., 
Akademiia Nauk, Izvestiia, No. 5, 1946, pp. 703-718.) The En- 
gineers’ Digest, Vol. 4, No. 5, May, 1947, pp. 213-224, diagrs. 8 
references. 

The development of formulas for the coefficient of heat ex- 
change and the coefficient of flow resistance which take into 
account the temperature factor. These formulas are valid for 
Reynolds Numbers up to 10*. A test setup used to verify this 
theory is described in detail. The results of the experiments fol- 
lowed closely those derived from the formulas. 

Calculations of the Supersonic Wave Drag of Non-Lifting Wings 
with Arbitrary Sweepback and Aspect Ratio: Wings Swept Be- 
hind the Mach Lines. Sidney M. Harmon and Margaret D. 
Swanson. U.S., N.A.C.A., Technical Note No. 1319, May, 1947. 
40 pp., diagrs. 4references. 

The supersonic wave drag for a series of wings having sym- 
metrical biconvex sections, i.e., composed of two parabolic arcs, 
at zero lift with untapered plan forms and various angles of sweep 
back and aspect ratios is calculated. The Mach Number is 
varied from 1.0 to a value corresponding to that at which the 
Mach line coincides with the wing leading edge. The wing is con- 
sidered to be cut off in a direction parallel to the direction of 
flight. Results are presented in a unified form that permits the 
direct determination from a single chart of the wave drag for this 
family of wings for an extensive range of sweepback angle and 
aspect ratio for Mach Numbers from 1.0 to the value correspond 
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ing to that at which the Mach line coincides with the wing leading 
edge or is equal to the secant of the angle of sweepback. Although 
the calculations were made for the biconvex profile, the data may 
be applied to indicate corresponding results for profiles approxi- 
mately similar to the biconvex. 

Six-Component Measurements on a Straight and a 35° Swept- 
Back Trapezoidal Wing With and Without Split Flap. G. Thiel 
and F, Weissinger. (ZWB/UM/1278, August 1, 1944.) U.S, 
N.A.C.A., Technical Memorandum No. 1107, June, 1947. 61 pp., 
illus. 12 references. 

Besides a substantially inferior aileron effect, the sweptback 
wing is less favorable than the straight wing because of a some- 
what greater variation in rolling moment caused by yaw and 
variation in pitching moment due to the stall-development 
pattern. 

Wind-Tunnel Investigation of the Boundary Layer and Wake 
and Their Relation to Airfoil Characteristics—NACA 65,-012 
Airfoil with a True Counter Flap and a Beveled-Trailing-Edge 
Flap. Robert A. Mendelsohn. U.S., N.A.C.A., Technical Note 
No. 1304, June, 1947. 70 pp., illus. 9 references. 

Measurements obtained from two-dimensional tests conducted 
in the 21/2-by-6-ft. test section of the Langley stability tunnel 
indicated that the static-pressure gradient through the boundary 
layer may be large in regions where the airfoil has a small radius of 
curvature. A static-pressure rise at the vertical position of mini- 
mum wake velocity for some sections exists just behind the trail- 
ing edge. This pressure rise behind the trailing edge increased 
with an increase in angle of attack and flap deflection. The 
theoretical boundary layer parameters were in good agreement 
with those measured, except near the trailing edge. 

Lift Increase by Blowing Out Air, Tests on Airfoil of 12 Percent 
Thickness, Using Various Types of Flap. W. Schwier. (Got- 
tingen, ZW B/P B/1658, September 15, 1942.) U.S., N.A.CA,, 
Technical Memorandum No. 1148, June, 1947. 34 pp., diagrs 
8 references. 

Air was expelled in a stream tangent to the wing surface at a 
point directly in front of the flap and at the opening between the 
wing and the hinged nose. Lift increased in proportion to the 


Mechanical control cable 
regulation, engineered di- 
rectly into the terminal unit, 
provides a single answer to 
two design problems. 


STURGESS QUADRANT REGULATORS 


Like the STURGESS MODELS R66 and 
R72 REGULATORS, the quadrant reg- 
ulator assures normal cable tension, 
regardless of temperature or air- 
frame deflection, and is an integral 
part of any terminal unit. Life-time, 
trouble-free service is assured. 

Both cables of a system are com- 
pensated equally, preventing phase 
shift between control column and 


surface. 
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HONING LOCKS. 


yolume of air expelled. While the highest lift coefficients were 
measured when the total volume of air was applied at the flap 
only, the air expelled at the nose maintained unseparated flow at 
greater angles of attack. 

Theoretical Investigation of Drag Reduction in Maintaining the 
Laminar Boundary Layer by Suction. A. Ulrich. ( Braunschweig, 
Technische Hochschule, Aerodynamisches Institut, Bericht Nr. 44/ 
s, March 20, 1944.) U.S., N.A.C.A., Technical Memorandum 
No. 1121, June, 1947. 55 pp., figs. 10 references. 

Calculations to determine the laminar boundary-layer stability 
were carried out for three velocity profiles, each of which had been 
calculated exactly. Boundary-layer stability was increased 
greatly by suction but was reduced greatly by blowing, for al- 
though the suction quantities are increased slightly, the critical 
Reynolds Number is greatly increased and approaches the value 
found by Bussmann-Miinz for the asymptotic suction profile. 
The minimum suction quantities that are required in order to 
maintain the laminar boundary layer were determined for a plate 
with continuous suction and for a plate with uniform suction. 
The drag reduction obtained by maintaining the laminar bound- 
ary layer at Re= 10’ was found to be 80 per cent of the turbulent 
drag without suction. 

Tests of the NACA 64,A212 Airfoil Section with a Slat, a 
Double Slotted Flap, and Boundary-Layer Control by Suction. 
John H. Quinn, Jr. U.S., N.A.C.A., Technical Note No. 1293, 
May, 1947. 55pp.,illus. 5references. 

Substantial increments in maximum lift appeared obtainable 
by the use of boundary-layer suction on the N.A.C.A. six-series 
airfoil. The ultimate value of the maximum lift coefficient, how- 
ever, appeared to be limited by separation from the airfoil leading 
edge. Tests were conducted on an airfoil section with a leading- 
edge slat, a double-slotted flap, and a single boundary-layer 
suction slot at 0:40 chord to determine the increase in maximum 
lift coefficient attainable with this combination of high-lift de- 
vices. In general the maximum section lift coefficient was in- 
creased and the minimum section drag coefficient reduced by 
applying boundary-layer suction. These changes were accom- 
panied by small increase in the angle of attack for maximum lift 
and by small decreases in the angle of attack for zero lift. 

Theory of Wings in Nonstationary Flow. A. I. Nekrasov. 
(U.S.S.R., Akademiia Nauk, Isvestiia.) 
Technical Memorandum No. 1154, June, 1947. 20 pp., figs. 

A comprehensive survey of the investigations that have been 
made of the aerodynamics of nonstationary flow. In order to 
examine the phenomenon of flutter which occurs at high flight 
speeds in certain cases, it has been necessary to de>art from the 
assumption of steady motion in an incompressible fluid. A brief 
description of the nature of flutter and the early attempts to 
apply the theory of steady flow serves as an introduction to the 
work of Birnbaum, who, in 1924, laid the foundation for present 
studies of the aerodynamic forces acting on a vibra‘ing wing. 
Subsequent contributions made to this topic in America, Rucsia, 
Germany, and Italy are described in detail to show wh2t has been 
accomplished and what remains to be done. 

The Wing Flutter as a Complex Characteristic-Value Prob- 
lem. I—Comparison on a Twin-Tail Control Surface. Jordon. 
(2WB/FB/Re/1719, December, 1942.) U.S., Army Air Forces, 
Translation No. F-TS-990-RE, May, 1947. 62 pp., figs. 17 
references, 

A simplified method of calculating harmonic oscillations, which 
depends on the fact that there are two different possibilities of 
motion involved. The iterative calculations are greatly simpli- 
fied by treating the desired harmonic oscillation as basic torsion 


AERONAUTICAL 


REVIEWS 35 


oscillation. The convergence range of the method is limited but 
it can be used in practical applications. 


Contributions to Nonstationary Wing Theory. VIII—The 
Vibrating Wing of Large Aspect Ratio. Dingel and Kuessner. 
(ZWB/FB/RE/1774.) U.S., Army Air Forces, Translation 
No. F-TS-935- RE, May, 1947. 538 pp., fig. 7 references. 

Since in certain cases spanwise induced motion is of considerable 
importance in calculating the flutter in an elevator unit, an 
integral equation is presented for a wing with large aspect ratio in 
a stationary down-wash field. This equation can be solved by the 
procedure used by Milthopp in solving Prandtl’s integral equa- 
tion for the vortex filament theory. The necessary complex 
auxiliary functions are developed. 


Correlation of Two Experimental Methods of Determining the 
Rolling Characteristics of Unswept Wings. Robert MacLachlan 
and William Letko. U.S., N.A.C.A., Technical Note No. 1309, 
May, 1947. 23pp.,illus. 1 reference. 

The rolling moments of one tapered wing and two rectangular 
wings were measured in rolling flow with the wing stationary and 
in straight flow with forced rotation of the wing. Results showed 
that for unswept wings the rolling characteristics obtained by ro- 
tation of the air agreed with those obtained by forced rotation of 
the wing. Calculated values agreed closely with experimental 
results. The variation of damping in roll with angle of attack 
depends primarily on the variation in the slope of the lift curve 
with angle of attack. When the wing was yawed the values of the 
damping in roll and the variation of the aileron hinge moment 
with roll were approximately proportional to the square of the 
cosine of the angle of yaw. 


Wind-Tunnel Investigation of the Effect of Wing-Tip Fuel 
Tanks on Characteristics of Unswept Wings in Steady Roll. 
Harry E. Murry and Evalyn G. Wells. U.S., N.A.C.A., Tech- 
nical Note No. 1317, June, 1947. 18pp., illus. 4 references. 

Tests were made of a rectangular wing and of a tapered wing 
each with an aspect ratio of approximately 6 to determine the 
damping in roll. Tésts were made of each wing with wing-tip 
fuel tanks of two sizes and of each wing without tanks. Results 
indicated that wing-tip fuel tanks of sizes generally used at 
present increased the damping in roll and the aileron effectiveness 
of the wings investigated as much as 44 and 16 per cent, respec- 
tively. Because the damping in roll tended to increase more than 
the aileron effectiveness, a decrease in lateral maneuverability of 
as much as 20 per cent resulted from the installation of the tanks. 
The effect of the tanks increased with tank size and was gener- 
ally greater for tanks mounted out on the tips than for tanks 
mounted down under the tips. 


‘ Investigation of the Dynamic Responses of Airplane Wings to 

Gusts. Harold B. Pierce. U.S., N.A.C.A., Technical Note No. 
1320, June, 1947. 82 pp., illus. 16 references. 

A method of predicting the dynamic response of airplane wings 
to gusts by considering only the fundamental mode of bending. 
Tests were made with models to evaluate the method. The re- 
sults of a series of calculations are given to illustrate changes in 
the dynamic response of wings which are brought about by 
changes in gust and airplane parameters. Although the test re- 
sults are not suitable for predicting dynamic-stress ratios, they 
indicate that the method is sufficiently accurate to predict the 
ratio of maximum dynamic wing deflection to maximum fuselage 
acceleration increment for conventional airplanes. The test re- 
sults show the need for including aerodynamic damping in calcu- 
lations of dynamic response of airplane wings. 
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Wind-Tunnel Investigation of the Air Load Distribution on 
Two Combinations of Lifting Surface and Fuselage. Carl A. 
Sandahl and Samuel D. Vollo. U.S., N.A.C.A., Technical Note 
No. 1295, May, 1947. 20 pp., illus. 6 references. 

Two combinations of lifting surface and fuselage, representing 
appreciable variation of lifting-su:face span relative to fuselage 
diameter, were obtained by removing separately the wing and 
stabilizer of a canard-type model. For the configurations tested, 
the spanwise loadings on the combinations agreed fairly well with 
the loadings calculated by Lennertz’s method. 

Stalling Phenomena and the Tailless Airplane. II, III. A. R. 
Weyl. The Aeroplane, Vol. 72, Nos. 1874, 1879, May 9, June 13, 
1947, pp. 478, 479, diagrs.; pp. 624, 627, 628, illus. (Cf. AER 
7/47:38.) 

II. Simultaneous stalling all along the span is, for a tailless 
airplane, neither desirable nor practically achievable, This im- 
plies that the maximum lift coefficient of the tailless airplane will 
remain below the optimum value that can be realized for a con- 
ventional design with equal aspect ratio and equal airfoil section. 
[t means also that the tailless airplane will not have a wing system 
of minimum induced drag, although, in practice, the difference 
may become negligibly small. In all probability, this inherent 
aerodynamic deficiency would be more than balanced by other 
advantages of tailless airplanes. 

Ill. The nature of a stall and the mechanics of incipient stall 
as a factor of the wing plan form indicate that aerodynamically 
the flying-plank type would seem superior to all tailless systems 
that rely on effective sweep. An elliptic lift-grading over the 
span, i.e., minimum induced drag, can be achieved for lift coeffi- 
cients of practical flight. Structurally, taper would allow the 
bending moment to be kept low and the torsional load on the 
wing structure to be reduced possibly to a minimum. 


Aerodynamics in Rocket Design. IV—Rocket Streamlining 
and Controlled Acceleration. R.W. McCarthy. Pacific Rockets, 
Vol.1, No 4, March, 1947, pp. 11, 12, figs. 

Searching Drag Studies Check Speed Impeders. II. Aviation, 
Vol. 46, No 6, June, 1947, pp. 64, 65, figs. (Cf. AER 6/47:38.) 

Illustrations of four cowling installations. In one installation, 
holes cut in the periphery of the cowling just behind cylinder 
baffles to control airflow and remedy unsatisfactory engine cool- 
ing in climb condition were found to cause excessive drag that 
corresponded to a decrease of 13 m.p.h. in the top speed of the 
aircraft. The other illustrations show cowling flaps that were 
sealed with doped tape at the gaps of the hinge lines. Arrows 
show points of leakage which increased drag when the seals were 
removed. 

The Compressible Flow of Fluidsin Ducts. R. R. Jamison and 
D.L. Mordell. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2031, March 22, 1945. 73 pp., diagrs. 

A series of 19 graphs shows the relationships among the princi- 
pal variables met in problems of compressible fluid flow in ducts. 
The variables have been arranged in dimensionless groups so 
chosen that the solution of each of the complex equations involved 
iscompletely expressed by a family of curves plotted between two 
of the groups with the flow efficiency as parameter. Since the 
equations from which these graphs have been derived contain, in 
general, six variables connected by functions characterized by 
nonintegral exponents, the solution by customary methods of trial 
and error is usually a cumbersome precess. This drawback is 
largely eliminated by the use of the flow-function graphs given in 
this report which are of general application to any duct, irrespec- 
tive of its dimensions. These graphs deal with choking and super- 
sonic conditions. 

Friction Coefficients in Vaneless Diffuser. W. Byron Brown. 
U.S., N.A.C.A., Technical Note No. 1311, May, 1947. 16 pp., 
diagrs. 6 references. 

Friction coefficients calculated from total- and static-pressure 
surveys in the three constant-area diffusers used in conjunction 
with a centrifugal impeller indicated comparatively large total 
Pressure losses (three times pipe values) at the diffuser entrance, 
smaller losses near the exit, and minimum (approximately those 
for smooth-pipe flow) in the intermediate section of the diffuser. 
Friction coefficients computed from total pressures were signifi- 
cantly larger than smooth-pipe values only at the diffuser en- 
trance. Losses in the flow in the midsection of the diffuser 
apparently were about the same as in smooth pipes. Average 
values of the static-pressure friction coefficient over the entire 
flow path in the diffuser were about 80 per cent higher than those 
ound from von K4rm4n’s equation for turbulent, smooth-pipe 
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flow. The overall friction coefficient increased with decreasing 
diameter. 

On the Analysis of Internal Flow Machinery. Sabinus H 
Christensen. Journal of Applied Physics, Vol. 18, No. 6, June, 
1947, pp. 587, 588. 

In order to obtain a local evaluation of entropy in rapidly mov- 
ing or rotating passages, the movement or rotation can be speeded 
up until somewhere within the passage the relative velocity is 
locally sonic. The exact equations of state, energy, and con- 
tinuity are then satisfied by a definite entropy value at the block- 
ing point. Since the blocking point is fixed by the passage design, 
a fourth simultaneous equation is provided which solves the prob- 
lem of determining the exact thermodynamic state. This tech- 
nique is believed to be superior to the method in which the state 
of a fluid is measured by instruments that are forced to transmit 
their data through commutator rings and packings. 


Empirical Method for Frequency Compensation of the Hot- 
Wire Anemometer. Raymond A. Runyan and Robert J. Jeffries. 
U.S., N.A.C.A., Technical Note No. 1331, June, 1947. 24 pp., 
diagrs. 6references. 

The disadvantages of the hot-wire anemometer are its non- 
uniform response characteristics and the fact that the corrections 
which must be made for compressibility effects are not known. 
A frequency-compensation circuit is provided, the frequency 
response of which may be varied continuously to match wind- 
tunnel operating conditions throughout the design frequency 
range of the instrument. This circuit permits a rapid empirical 
determination of the frequency-response characteristics of a hot 
wire under actual wind-tunnel operating conditions. 


Air Laws and Regulations 


Warsaw Convention—Comparison of 1929 Text with Proposed 
Beaumont Revision (Draft of December 1946). The Journal of 
Air Law and Commerce, Vol. 14, No. 1, Winter, 1947, pp. 87-111. 
The original convention and the proposed draft are presented in 
parallel text. The definitions of terms found in the Baumont re- 
vision are included. 


Some Notes on the Warsaw Convention of 1929. Arnold W. 
Knauth. The Journal of Air Law and Commerce, Vol. 14, No. 1, 
Winter, 1947, pp. 44-56. 

A survey of the attitudes of air carriers and other commercial 
bodies toward the revision of the Warsaw Convention of 1929. 
The statements that are now required on tickets, checks, and way- 
bills as to the service rendered should be shortened. Liability 
provisions should be modified. A review of the cases that were 
litigated under the convention prior to World War II indicates 
the necessity for clarifying whether return-trip tickets constitute 
a contract for inter- or intranational transportaion. 

Some Anomalies Requiring Amendment in the Warsaw Con- 
vention of 1929. K.M. Beaumont. The Journal of Air Law and 
Commerce, Vol. 14, No. 1, Winter, 1947, pp. 30-36. 

A substantial revision is necessary of articles three, four, and 
nine of the Warsaw Convention of 1929. These specify the in- 
formation that must appear on passenger tickets and luggage 
tickets, and the effect of these instruments and the air consign- 
ment note on the carrier’s liability under the transportation con- 
tract. 

Legal Status of Aircraft Commander—Draft Convention. The 
Journal of Air Law and Commerce, Vol. 14, No. 1, Winter, 1947, 
pp. 84-86. The convention was adopted at the 15th plenary 
session of CITEJA held at Cairo, Egypt, on November 16, 1946. 

CITEJA Meeting in Cairo, November 6-17, 1946. The Journal 
of Air Law and Commerce, Vol. 14, No. 1, Winter, 1947, pp. 80-82. 

A convention was drafted on the legal status of the aircraft 
commander. A second draft revision of the Warsaw Convention 
was forwarded to PICAO for consideration. A resolution was 
adopted containing suggestions to PICAO concerning the manner 
of setting up the permanent legal committee. 

Change of Aircraft on International Air Transport Routes. 
Oliver J. Lissitzyn. The Journal of Air Law and Commerce, Vol. 
14, No. 1, Winter, 1947, pp. 57-67. 

Existing international agreements that permit change of air- 
craft make this provision in order to allow either a more economi- 
cal operation of the service, or to make accommodation for re- 
stricted landing facilities, or to permit proper inspection and 
maintenance. The question whether, in a particular instance, 
change of aircraft is permissible under an agreement can normally 
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be answered only after the concrete operating conditions of a 
given service have been considered. 

Activities of the National Association of State Aviation Officials 
(NASAO) 1941-1947. L.L. Schroeder. The Journai of Air Law 
and Commerce, Vol. 14, No. 1, Winter, 1947, pp. 72-74. 

The Regulation Problem. L. Welch Pogue. American Heli- 
copter, Vol. 7, No. 7, June, 1947, pp. 14, 40-42. 

The characteristics of helicopter operations make some of the 
existing aircraft regulations inapplicable. A draft of the modifi- 
cations for part 60 of the Civil Air Regulations for the first time 
defined helicopters in such a way as to exclude all other types of 
aircraft and would permit their operation over congested areas at 
altitudes less than those prescribed for fixed-wing aircraft. 

PICAO and the Development of Air Law. Edward Warner. 
The Journal of Air Law and Commerce, Vol. 14, No. 1, Winter, 
1947, pp. 1-10. 

The Provisional International Civil Aviation Organization 
found it necessary to set up a legal subcommittee to deal with 
such matters as the determination of conditions for filing inter- 
national air transportation agreements with PICAO and their 
subsequent dispositions, rules and procedures for arbitration pro- 
ceedings, and the development of international air law. The 
permanent International Civil Aviation Organization will find it 
necessary to develop and amplify its legal machinery and will 
probably find it necessary to function as a judicial body. 

The Causby Case and the Relation of Landowners and Avia- 
tos—A New Theory for the Protection of the Landowner. 
Harold D. Nagel. The Journal of Air Law and Commerce, Vol. 
14, No. 1, Winter, 1947, pp. 112-117. This case involved a con- 
flict between the Government’s operation of an airport for Army 
planes and the use of nearby property as a home and chicken 
farm. 

Wings Across the Border: Procedure for Private Airplanes 
Flying Across the Canadian Border; Map of Canadian and U.S. 
Airports of Entry. Canadian Aviation, Vol. 20, No. 4, April, 1947, 
pp. 18-21, illus. 

Regulations Concerning Interstate Australian Air Charter 
Services. Australia, Department of Civil Aviation, Melbourne, 
Memorandum, Reference No. 192/101/1093, August 6, 1946. 4 
pp. 

This communication lists the documents, information, and 
legal and customs requirements necessary for grant of an air-line 
license. Australian government policy on issuance of intrastate 
licenses has not been defined. It is improbable that a license 
would be issued to a firm with American principals while there are 
Australian operators who wish to operate similar services. 


Air Mail 


More Mail Income Brings Relief to Ailing Airlines. 
Altschul. 
tables. 

Starting with Chicago and Southern Air Lines, Inc., and con- 
tinuing with Capital Airlines and Western Air Lines, Inc., the 
Civil Aeronautics Board has shown an inclination to grant 
“temporary”? mail-pay relief which maintains the old basic mail 
rate but introduces a new element known as the “‘minimum 
capacity factor.’’ A minimum payment is guaranteed regardless 
of the mail load, assuring the air line a definite income. 

Helicopter Enters Air Mail Field with First Route in Los 
Angeles. CAA Journal, Vol. 8, No. 7, July 15, 1947, p. 77, map. 


Selig 
Air Transport, Vol. 5, No. 6, June, 1947, pp. 53-55, 


Air Transport—General 


Recent Activities of Provisional International Civil Aviation 
Organization (PICAO). Richard Kermit Waldo. The Journal of 
Air Law and Commerce, Vol. 14, No..1, Winter, 1947, pp. 77-79. 
Survey of activities of the Air Transport and Air Navigation Com- 
mittees of PICAO from September to November, 1946. 

The National Transportation Inquiry. John H. Frederick. 
The Journal of Air Law and Commerce, Vol. 14, No. 1, Winter, 
1947, pp. 75, 76. 

Soviet Airfreight, Passenger Traffic Up. Aviation News, Vol. 
7, No. 21, May 26, 1947, p. 30. 

Air-line contracts have been concluded for routes between 
Moscow and Warsaw, Prague, Stockholm, Kabul, and Ulan- 
Bator. One of the aircraft to be used is the Iliushin- 12, a twin- 
engined transport seating 27 persons. This airplane has tricycle 
landing gear with two dual wheels. 


States. 
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Foreign Airlines of the World (Including United States Terri- 
tories). Air Transportation, Vol. 10, No. 5, May, 1947, pp. 26-28. 

A tabulation giving the name of the air line, the address, coun: 
try, the officer in charge, and the area of operation. The number 
of each kind of aircraft in operation and on order is noted for each 
company. It is indicated whether the service is cargo, passenger, 
or passenger and cargo, and how many aircraft are used in cargo 
services only. 

Registered Civil Aircraft by States and by Counties Within 
U.S. Civil Aeronautics Administration, June 1, 1947. 18 
pp. 


Air Transport, Cargo 


Air Cargo: A New Force in Marketing. John L. Drew and 
Alan Passen. The Journal of Air Law and Commerce, Vol. 14, 
No. 1, Winter, 1947, pp. 11-23, tables. 10 references. 

The transportation of commodities by air offers certain in- 
herent advantages over other forms of transportation. The 
principle advantage is speed and to a lesser extent convenience. 
At rates prevailing before the war the inherent advantages and 
economies made possible by rapid transportation were not 
sufficient to overcome the rate differential except for a small 
group of special intermittent users. At present rate levels air 
cargo is beginning to establish itself as a conventional method of 
shipment for an expanding though still relatively small group of 
shippers. At rates expected to prevail over the next few years it 
seems hardly likely that air cargo will effect broad revolutionary 
changes in our present system of distribution. 

Our Aircargo Capacity. John H. Frederick. Distribution Age, 
Vol. 46, No. 5, May, 1947, pp. 34, 40, illus. 

An analysis of the annual fleet-ton-mile capacity at 70 per cent 
passenger load factor of the aircraft in scheduled service on Sep- 
tember 1, 1946, and of those aircraft on order and in the process of 
conversion on the same date shows that the air lines have only 
begun to develop the air-cargo field. 

Let’s Take the Glamour Out of Airfreight. III. Robert F. 
Odell. Distribution Age, Vol. 46, No. 5, May, 1947, pp. 46, 48, 49, 
84, illus. 

The air transportation industry and the shipper would benefit 
if it were agreed to base the tariffs on ton-mile costs for the 
shortest and longest air hauls and if mileage were computed by 
the great circle mileage between airports and the standard high- 
way mileage for all ground pickups and deliveries. 


Air Transport, Scheduled 


The Direct Operating Costs of Transport Aircraft. J. J. Green 
and H.S. Rees, The Engineering Journal, Vol. 30, No. 5, May, 
1947, pp. 201—210, 219, figs. 18 references. 

A quick means is offered for calculating reasonably reliable 
estimates of operating costs where great precision is not a prime 
requirement. It considers those items of air-line costs which de- 
pend directly on the flying operations, as aircraft size, power, 
initial cost, aerodynamic efficiency, passenger service costs, and 
overhead costs. Formulas are developed which are based on 
Canadian costs for domestic operations as given in aircraft manu- 
facturers’ brochures. These formulas can be applied elsewhere by 
making suitable changes. Examples are given of the application 
of the equations to specific cases. The effect of aircraft size, 
block, distance, utilization, and cruising speed on the economics 
of air-transport operations is studied. 

How Many Fares Make a Profit? 
June, 1947, pp. 84, 86. 

Presentation of a cost accounting formula for determining the 
cost of a passenger-cubic foot per mile. From this calculation it is 
possible to determine the adequacy of passenger fares and the 
proportional burden of operating cunts being borne by passengers 
and by cargo. 

Paramount Public Interest in aR New Route Cases. 
The Journal of Air Law and Commerce, Vol. 14, No. 1, Winter, 
1947, pp. 117-122. 

An analysis of how the Civil Aeronautics Board weighs the 
three principal factors—public benefit, financial, and economic— 

and the competitive factor to determine which is paramount 
according to the particular facts involved. The flexibility of the 
Board’s formula is demonstrated by pointing out that new facts 
could, upon presentation, lead to a reversal of a previous decision 
without any change in standards by the Board. 


Aviation, Vol. 46, No. 6, 
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The Luscombe four-place ‘‘Silvaire."’ 


The International Air Transport Association (IATA)—1946 
Activities. The Journal of Air Law and Commerce, Vol. 14, No. 1 
Winter, 1947, pp. 83, 84. A summary of the work of the Com 
mittees on traffic and rates and on technical, financial, legal, and 
general matters. 

Air Freight Up 640%. Australia, Department of Civil Aviation 
Release, September, 1946. 2 pp. 

A comparison of the volume of passenger and cargo traflic 
hartdled by Australian regular air-line services during the year 
ending June 30, 1946, with the volume for 1938-1939 


Airplane Descriptions 


Attacker. Flight, Vol. 51, No. 2003, May 15, 1947, pp. 446 
446a, 446b, 447-450, illus. 

A design study of a single-jet fighter (Type 392) produced by 
Vickers-Supermarine. It is powered by a Rolls-Royce Nene gas 
turbine of 5,000-lb. thrust and has attained a speed of 580 m.p.h 
The laminar-flow wings, which have a span of 36 ft., 11 in., and 
the tail-wheel undercarriage are basically the same as those of the 
Spiteful XIV. The stressed-skin aluminum-alloy fuselage has its 
maximum thickness at 50 per cent. Seven integral fuel tanks and 
one droppable tank provide for a flight of 3.78 hours. 

Twin Contraprops. Aeronautics, Vol. 16, No. 4-5, May—June, 
1947, pp. 48-51, illus. 

The Short Sturgeon is a naval photoreconnaissance airplane or 
bomber. It is powered by two Rolls-Royce Merlin 140 engines, 
which give a total of 4,160 hp. Each engine drives two six-bladed 
wooden counterrotating propellers. The wings fold inward on an 
oblique hinge pin so that they lie along the ribs of the fuselage 
with the chord line in a vertical plane. Extended the wing span is 
59.9 ft.; folded, it is 20 ft. 

The de Havilland Sea Hornet N. F. Mk 21 and the Blackburn 
B.48. (New Shapesinthe Air. IX.) The Aeroplane Spotter, Vol 
8, No. 187, May 17, 1947, p. 101, illus. 

De Havilland’s Sea Hornet N.F. Mk 21 is a development by 
Heston Aircraft Ltd. of the basic air frame of the de Havilland 
103 Hornet. It is a two-place naval night fighter, reconnaissance, 
or strike trainer, powered by two 1,670-hp. Rolls-Royce Merlin 

130 and 131 liquid-cooled twelve-cylinder V-in-line engines. The 
Blackburn B.48 is a single-place torpedo dive bomber. It is 
powered by one 2,500-hp. Bristol Centaurus 59 air-cooled 18 
cylinder two-row radial engine. The folding wings are hy 
draulically operated. 

Our Supersonic Progress. 
May 9, 1947, pp. 473, 474, illus. 

The M 52, a jet-propelled aircraft, designed by Miles Aircraft 
Ltd. to attain transonic speeds, had conventional layout and was 
intended to take off and land unassisted. An alternate model was 
powered by a Walter rocket engine using as fuel alcohol hydrazine 
hydrate, 95 per cent hydrogen peroxide and compressed air. 
This design was expected to attain a Mach Number of 1.5 in level 
flight. Work on the M 52 was suspended pending further research 


The Aeroplane, Vol. 72, No. 1874, 
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on the best body shape for supersonic speeds. Development 
models to be launched will contain telemetering equipment. 

Martin Proving Six-Jet XB-48. Aviation, Vol. 46, No. 6, June 
1947, p. 60, illus. (Cf. AER 6/47:32.) 

The Martin X B-48 is powered by six G-E turbojet engines. It 
employs two main retractable landing wheels located one behind 
the other under the fuselage. Two smaller dolly wheels are 
located under the outer engine nacelles of the wings to give 
stability during taxiing. 

German and Japanese Rockets. 
1879, June 13, 1947, p. 622, illus. 

The DFS 228v-1 developed by the Deutsches Forschungs. 
institut fiir Segelflug, Darmstadt, is a short-range, high-altitude 
photoreconnaissance monoplane. It is powered by one Walter 
HWK 109-509 bifuel, liquid-cooled rocket motor. Four ex. 
plosive bolts jettison the cockpit, which is attached to the main 
fuselage. When the cockpit drops from the fuselage, a stabilizing 
parachute opens immediately. At a predetermined altitude the 
pilot’s platform is ejected by compressed air and his parachute 
isopened. The craft is air-launched pick-a-back from a Dornier Do 
217k-2 airplane. 

The Fuji Kokuki Oka designated by the Japanese Navy as 
MXY7 Oka (Cherry Blossom), also known as Baka (Idiot), is a 
single-seater, expendable, piloted monoplane. It is powered by 
three type 4, Mk. I Model XX rocket engines. The warhead js 
fused by the pilot and detonated on impact. The Oka is carried 
under the bomb bay of a bomber and air-launched. 
is made for the escape of the pilot. 

Russia Today. The Aeroplane Spotter, Vol. 8, No. 187, May 17, 
1947, p. 101, illus 

A survey of recent developments in the design of Lavochkin, 
Ilyushin, and Yakovlev aircraft. Soviet jet-propelled aircraft are 
using developments of the German BMW 003 and the Jumo 004 
engines. 

Horten Flying Wings. Richard G. Naugle. Air Trails and 
Science Frontiers, Vol. 28, No. 4, July, 1947, pp. 35-38, 112-114, 
illus. A detailed history of the development of the Horten all- 
wing aircraft. The control systems used on the various types are 
described. 

Two Spitfiresin One. T.S.Wade. The Aeroplane, Vol.72, No. 
1877, May 30, 1947, pp. 568, 569, illus. 

The Supermarine Spitfire Trainer is a conversion of the Mark 
VIII Spitfire. The main cockpit has been moved forward to 
allow room for a rear cockpit. Additional fuel tankage is provided 
in the wings in place of the inboard cannons. Longitudinal 
stability has been slightly improved by the substitution of metal 
covered for fabric-covered stabilizers. 

Italian Transports. Flight, Vol. 51, No. 2002, May 8, 1947, p 
415, illus. 

Three types of aircraft produced by S.I.A.I.-Marchetti, 
formerly Savoia-Marchetti, employ wooden wings and steel-tube 
fuselages. The S.M. 95 is a transport with a normal disposable 
load of 17,600 Ibs. It is powered by four Alfa 131 R.C. 14/15 
engines. The S.M. 102 accommodates eight passengers and two 
pilots. It is powered by two American-built Ranger 52-hp. en- 
gines. The S.M. 101 seats two pilots and four passengers and has 
one Walter Bora 235-hp. engine. 

A New Italian Transport. The Aeroplane, Vol. 72, No. 1878, 
June 6, 1947, p. 587, illus. (Cf. AER 4/47:39.) 

The Fiat 212 is a three-engined, low-wing, all-metal transport 
accommodating 24 to 30 passengers. It is powered by three Pratt 
& Whitney 1,215-hp. R-1830 or three Alfa 128 R.C. 18 engines. 

Closing a Gap. The Aeroplane, Vol. 72, No. 1877, May 30, 
1947, pp. 563-567, illus. (Cf. AER 8/47:37.) 

The Cunliffe-Owen Concordia has a wing span of 56.64 ft. Itis 
powered by two Alvis Leonides engines. Range at 190 m.p.h. 
with a pay load of 1,930 Ibs. is 920 miles. Design features of land- 
ing gear retraction mechanism and air-frame assembly are de- 
tailed. There is a cutaway drawing showing location of com- 
ponents and general construction. 

Haltons for Charter Work: Growth of Lancashire Aircraft 
Corporation. Modern Transport, Vol. 57, No. 1470, May 31, 1947, 
p. 15, illus. (Cf. AER 7/46:97.) 

The Handley Page Halton Freighter is an adaptation of the 
passenger version that was based on the Halifax bomber. Itis 
powered by four 1,650-hp. Bristol Hercules engines. Maximum 
range is 2,420 miles, with a load of slightly less than 5 tons. 10 
normal practice the fuel load may be reduced to allow a cargo of 
approximately 61/, tons. The gross cargo volume is 900 cu.ft. 
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Miles Marathon. 
May, 1947, pp. 22, 23, illus. (Cf. AER 7/47:39.) 

The Marathon passenger transport is powered by four Gipsy 
Queen 71 engines and has a maximum speed of 230 m.p.h. at an 


Shell Aviation News (London), No. 107, 


altitude of 6,300 ft. Range is 1,000 miles. 
modified to accommodate cargo. 

The Percival Merganser: Completion of Prototype. Modern 
Transport, Vol. 57, No. 1470, May 31, 1947, p. 15, illus. (Cf. 
AER 8/47 :37.) 

The Percival Au 1 Merganser. The Aeroplane Spotter, Vol. 7, 
No. 188, May 31, 1947, p. 117, illus. (Cf: AER 8/47:37.) 

The Percival Merganser. The Aerophne, Vol. 72, No. 1876, 
May 23, 1947, pp. 537-539, illus. (Cf. AER 8/47:37.) 

Mooney Single-Seater. Aviation News, Vol. 7, No. 23, June 9, 
1947, p. 20, illus. 

Mooney Aircraft Co. is now flight-testing a single-seater mono- 
plane similar to the Culver radio-controlled PQ-14. It is powered 
by a 25-hp. revamped Crosley liquid-cooled automobile engine. 
It develops a speed of 100 m.p.h. and has a range of 400 miles. It 
incorporates the Mooney patented Simplify control used on the 
Culver Model V. 

New Mounts for Private Owners: The Prestwick Pioneer. 
The Aeroplane, Vol. 72, No. 1876, May 23, 1947, pp. 530, 531, 
illus. 

The Prestwick Pioneer being designed by Scottish Aviation is 
an all-metal, high-wing, braced monoplane with fixed under- 
carriage. It is powered by a 250-hp. de Havilland Gipsy Queen 34 
engine and seats three passengers and a pilot. It is designed to 
operate into and out of restricted spaces and is provided with 
hydraulically operated trailing-edge flaps and leading-edge slats. 
The former consists of a Fowler-type flap with which is incor- 
porated a split flap. An electrically controlled variable-incidence 
tail plane is used to permit easy trimming at the low end of the 
speed range. 

Bird or Beast? The Aeroplane, Vol. 72, No. 1875, May 16, 
1947, pp. 510, 511, illus 

The Aerocar and the Plane-Mobile are considered as typical 
American roadable aircraft. The Willis Brown Aerocar, built 
and flown by Southern Aircraft, consists of a three-wheel, two- 
place road vehicle which comprises the fuselage and power plant. 
The air frame, wings, tail booms, and control surfaces and the pro- 
peller are attached at the airport. The engine is a 125-hp. 
Franklin flat-four which drives both the pusher propeller and the 
wheels. The Plane-Mobile, designed and built by Whitaker and 
Zuck, follows conventional lines. The wing is not entirely re- 
movable as in the Aerocar, but each half swings back onto the top 
of the fuselage. 


The cabin can be 


Airplane Design 


Development of the XS-1 Supersonic Research Airplane. R. 
M. Stanley and R. J. Sandstrom. Aeronautical Engineering Re- 
view, Vol. 6, No. 8, August, 1947, pp. 22-26, 72, illus. 

The XS-1 was designed by Bell Aircraft Corp. for the U.S. 
Army Air Forces in order to establish the practicability of an air- 
plane of conventional design, construction, and tolerances for 
transonic and supersonic speeds. To make allowance for buffeting 
in the transonic region the craft was designed for an ultimate load- 
ing of 18 g. The rocket power plant that was selected could be 
controlled to give 25, 50, 75, and 100 per cent of the total 6,000-Ib. 
thrust. The XS-1 was designed to be launched from the bomb 
bay of a standard B-29, and after extensive glide-testing with and 
without engine it was flown on December 9, 1946, at 27,000 ft. in 
powered flight. It reached a Mach Number of 0.795 at 35,000 ft., 
using 50 per cent of thrust. This power flight and eleven subse- 
quent flights were considered satisfactory. 

Analysis for Optimum Transport Airplane Configuration. 
Philip A. Colman. Lockheed Aircraft Corp. (For abstract see 
“LAS. Briefs” on page 29 of this issue, September, 1947.) 

Parameters Affecting Aircraft Weight. W. F. Ballhaus. 
California Institute of Technology. (For abstract see ‘“‘I.A.S. 
Briefs” on page 31 of this issue, September, 1947.) ‘ 

The Development of All-Wing Aircraft. John K. Northrop. 
Northrop Aircraft, Inc. (For abstract see “I.A.S. Briefs’? on page 
31 of this issue, September, 1947.) 

The Development of All-Wing Aircraft. (The 35th Wilbur 
Wright Memorial Lecture.) John K. Northrop. The Aeroplane, 
Vol. 72, No. 1878, June 6, 1947, pp. 596-600, illus. (Extended 
abstract of a paper.) (Cf. preceding reference.) 


The Development of de Havilland Naval Aircraft. F. H. Bur- 
rell. De Havilland Gazette, No. 38, April, 1947, pp. 2-5,.illus. 

Mr. Farren on Naval Design Problems. The Aeroplane, Vol 
72, No. 1875, May 16, 1947, pp. 507, 508, illus. (Extended ab- 
stract of a paper: Design of Naval Aircraft, W. S. Farren.) 

The requirements of naval aircraft have imposed certain 
limitations on design which in the past have justified the view that 
naval airciaft are inferior to land-based aircraft. Recent trends 
indicate that this disparity may be overcome by the elimination of 
the undercarriage, by jet-assisted take-off, and by use of the turbo- 
jet. 

Naval Aircraft. Flight, Vol. 51, No. 2003, May 15, 1947, pp 
438-440, illus. (Extended abstracts of two papers: A Survey of 
the Technical Problems of the Design of Naval Aircraft, W. S. 
Farren (cf. preceding abstract); Naval Aircraft and Carrier 
Equipment, L. Boddington.) Boddington describes the towing or 
tail-down method of deck launching and compares the character- 
istics and design of American and British types of arresting gear. 

Developments in Carrier Equipment. The Aeroplane, Vol. 72, 
No. 1876, pp. 540-542, illus. (Extended abstract of a paper: 
Naval Aircraft and Carrier Equipment, L. Boddington.) (Cf. 
preceding abstract.) 

Variable-Span Wings. Edmund W. Coates. Aeronautics, Vol. 
16, No. 4-5, May—June, 1947, pp. 39-41, diagrs. 

A discussion of the advantages ef variable wing span for high- 
speed aircraft. Models have been flown which could accomplish a 
16 per cent increase in the wing surface. Fowler-type flaps pro- 
duce somewhat the same effect. They are mounted on carriages 
that travel chordwise along the wing. The layout is given of a 
hypothetical variable-span aircraft designed for supersonic speeds. 
The wing-loading characteristics are compared with those of the 
Bell XS-1. 

Correspondence on “Design for Maintenance.” T. E. G. 
Bowden. Royal Aeronautical Society, Journal, Vol. 51, No. 437, 
May, 1947, pp. 471-480. (Cf. AER 7/47:41.) 

Notes on Semi-Tailless Pushers. Richard G. Naugle. West 
ern Flying, Vol. 27, No. 6, June, 1947, pp. 14, 15, 24, 26, illus. 

Pusher-type design with the propeller mounted aft of the tail 
surfaces at the end of a conventional-length fuselage gives to the 
personal plane the advantages of improved visibility, greater con- 
venience of entrance, lower noise level, and the stability inherent 
in the pusher-type aircraft. 

Pressurized Cabin for Fighters. Messerschmitt. (Me/262/ 
189, November, 1943.) U.S., Army Air Forces, Translation No. 

F-TS-2635- RE, May, 1947. 15 pp., diagrs. 

Minutes of design conferences between July, 1943, and July, 
1944, on the development of pressurized cabins for the Me 262, 
Me 1638, and the Me 109 (Bf 109). Includes extracts from the 
regulations governing the measurement of carbon-monoxide con- 
tent of the air in the airplane cabin, an analysis of the advantages 
and disadvantages of excess cabin pressure, and specifications for 
cabin air conditioning. 

Pilots Are Not Supermen. James L. H. Peck. Air Trails and 
Science Frontiers, Vol. 28, No. 4, July, 1947, pp. 22, 23, illus. 

Standardized functional cockpits will make the job of the pilot 
easier and lessen the training and operational accidents that have 
been caused by aircraft designs that ignored the psychological and 
physiological limitations of the pilot. 


Airports 


All-Weather Approach Lighting. W. A. Pennon. Airports, 
Vol. 11, No. 6, June, 1947, pp. 12, 13, 48, illus. (Cf. AER 6/47: 
36.) 

High candle-power, fog-penetrating lights that are visible at 
1,000 ft. in all weather can be installed as a supplement to existing 
approach systems. The lights give the pilot visual indication of 
the approach, designate the correct runway, and illuminate the 
runway itself. 

Airfields in Great Britain: A Review of the Past, the Present 
Position, Suggestions for the Future. H.R. Gillman. Flight, 
Vol. 51, No. 1999, April 17, 1947, p. 349. 

London’s Weather-Wise Airport. Courteney Edwards. Air- 
ports, Vol. 11, No. 6, June, 1947, pp. 32, 33, illus. 

Heathrow Airport maintains a 24-hour weather forecasting 
service. Each departure is supplied with a synoptic chart that 
shows the latest weather information along the route and at the 
destination. Final construction plans for the airport call for nine 
runways in a pattern of three triangles. Each runway will be 
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Cabin Pressure Regulators: Perfected for use on the B-29, 
AiResearch regulators are easy to maintain and revolutionary 
in performance. They operate on the pressure differential be- 
tween cabin and outside air, with no other source of power. 
Cabin altitude and rate of change can be pre-selected. 


te line of electric actuators. Successful applica- 
include control valves, engine controls and retractable tail 


Refrigeration Units: Used for cooling hot, compressed air 
from the cabin superchargers, this new Constellation unit in- 
corporates an air expansion turbine, secondary compressor 
and heat exchanger. Types being produced for various planes 
have capacities from 7 to 100 pounds airflow per minute 


@ ALL AIRESEARCH EQUIPMENT 


REVIEW—SEPTEMBER, 1947 


tntercoolers: AiResearch all-aluminum intercoolers increased 
the high altitude performance of the P-38, the P-61, the B-17, 
the B-29 and other planes. Today‘s improved intercoolers con-_ 
tinue to excel on all counts — light weight, high cooling effi- 
ciency, great structural strength and resistance to corrosion 


Cabin Superchargers: This high speed compressor for the 
new Constellation creates 50 pounds airflow per minute at an 
output pressure of 15 p.s.i. Variable speed drive keeps output 
constant despite changes in engine speed. A primary com- 
pressor is being produced for the Convair 240. 


Oil Coolers: AiResearch oil cooling leadership is long estab- - 
lished. First with an elliptical oil cooler, first with surge pro- 
tection, first with electric flap control, first to produce the 
thermostatically controlled oif cooler shutter, first to equip th 
airlines with aluminum oil coolers. ° 


IS ‘‘TAILOR-MADE”’— DESIGNED, DEVELOPED 


AND PRODUCED TO MEET THE NEEDS OF SPECIFIC AIRCRAFT 


for 
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rs Actuators: First to ce a linear actuator, AiResearch 
_., skids and nose wheels. AiResearch actuators are famous for 
Pe light weight, high efficiency and long life. 
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.World Leader in Precision Equipment 
\\ |for High Altitude Air Control 


Since 1939, AiResearch has led the world in solving the problems of 
cabin conditioning, oil cooling and engine air cooling on high altitude aircraft. 


Proved by millions of flight miles, AiResearch equipment is unmatched for reliability, 
light weight, ease of installation and low maintenance cost. Today AiResearch pioneering 
continues in the world’s largest privately-owned laboratory for high altitude research. 


All the benefits of AiResearch experience and proved leadership are available to help solve your 
problems of aircraft air conditioning. When you think of air control, think of AiResearch. 
AIRESEARCH MANUFACTURING COMPANY « LOS ANGELES 45, CALIFORNIA 


Typical AiResearch ‘Cabin Comfort” 
System for a Large Transport 


PRIMARY HEA 
EXCHANGER 


REFRIGERATION UNIT 


CONDITIONED AIR TO CABIN 
DISTRIBUTION SYSTEM 
CHECK 
VALVE 
WATER 
SEPARATOR 


OUTSIDE AIR 
70 Oll COOLER 


C=) HOT AIR 
Sem OUTSIDE AIR 
> COOLED AIR 


CABIN AIR 
DISCHARGE 


RATE OF CHANGE 
CONTROL AND 
ALTITUDE 
SELECTOR OUTS/DE AIR TO CABIN 
SUPERCHARGER 


DIFFERENTIAL CABIN SUPERCHARGER 
PRESSURE SWITCH PRESSURE REGULATOR DRIVE SHAFT 
SABIN SUPERCHARGER 
& VARIABLE SPEED DRIVE 


iResearch 


DIVISION OF AiResearch is equipping with either complete 
“cabin comfort’’ syst ital component parts 
Douglas, Lockheed, North American, Northrop, 
Republic. 
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\ REASONS WHY 


»FENWAL AIRCRAFT FIRE DETECTION 
EQUIPMENT 


GIVES POSITIVE, FAILURE-PROOf PROTECTION 


FOR GREATER SAFETY: IN FLIGHT 


Pery; a es 
. LOOP CIRCUIT GIVES EMERGENCY 
‘‘Loop Circuit’’ eliminate 
AN _ faulty functioning encountered 
“ed The Fenwal through wiring defects . . . even 


Detector Closes the alarm cir- 


a break in the circuit does not 


; ivate the Fenwal system. 
cuit when the designated re- deactiva 


Sponse temperature is reached 
+. Will withstand fiash fires. 
€nwal Det 


pER Fl ith- 
stand yished, they T° giving 
protection 


The use of Fenwal Fire Detection Systems in com- 
mercial and military aircraft has proven their depend- 
ability and outstanding performance. For failure-proof 


protection Detection 


install Fenwal Aircraft Fire 
Equipment in your aircraft. Complete information on 
Fenwal Aircraft Fire Detection Equipment will be sent 


upon request. 


FENWAL INCORPORATED | 
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equipped with lighting systems that will serve as visual supple- 
ments for the approach landing aids. 

London Airport Control. Zhe Aeroplane, Vol. 
May 23, 1947, pp. 544-546, illus. 

The London Airport: Expansion in Distinct Stages. 
Transport, Vol. 57, No. 1463, April 12, 1947, p. 7, maps. 
Fog Dispersal. A.C. Hartley. Royal Society of Arts, Journal, 
Vol. 160, No. 4732, December 6, 1946, pp. 22-38, illus. Discus- 
sion, pp. 38-44. A detailed account of the development of FIDO 
(Fog Investigation Dispersal Operation). 
Flexible Pavement-Requirements for Airports. Report De- 
livered at the Second Annual Michigan Aeronautics Conference, 
Lansing, May 9, 1947. W.R. Macatee. American Road Build- 
ers’ Assn., Washington, Technical Bulletin No. 118, 1947. 7 pp., 
figs. 

Drainage: Important Factor for Continuous 


72, No. 1876, 


Modern 


Airports & Air Transportation (London), Vol. 1 (N.S.), No. 
May, 1947, pp. 51€—518, illus. 
Problems of Fuel Dispensing. Robert 'C. Read. Airports, 


Vol. 11, No. 6, June, 1947, pp. 20, 21, illus. 


Airways and Traffic Control 


Instrument Approach System. D. West. 
No. 4-5, May—June, 1947, pp. 44—46, diagrs. 

A description of the instrument approach system proposed by 
the Provisional International Civil Aviation Organization. De- 
tailed illustrations are given of the instrument readings as ob- 
served by the pilot as he approaches the airport, locates his 
course, bevins his approach, and passes the distance marker bea- 
cons. A block diagram shows the arrangement of the air-borne 
equipment. 

Navigational Aids: The Decca Navigator System. II—The 
English Chain of Stations. Airports and Air Transportation 
London), Vol. 1 (N.S.), No. 48, May, 1947, pp. 501-505, illus. 
(Cf. AER 7/47:41.) 

The English Chain of Decca navigator stations is a “‘star’’ 
pattern chain consisting of a master station, slightly north of Lon- 
don, and three slaves located in the south of England. The opera- 
tional area of this chain, which works on a 24-hour basis, is at 
present claimed to extend to a range of 300 miles from the center 
of the chain. 

The Story of GCA. II. Chester F. Porterfield. 
Science Frontiers, Vol. 28, No. 4, July, 1947 
illus 


Aeronautics, Vol. 16, 


Air Trails and 
, pp. 34, 35, 78-80, 


Control Systems 


Effect of Horizontal-Tail Position on the Hinge Moments of an 
Unbalanced Rudder in Attitudes Simulating Spin merrI" 
Ralph W. Stone, Jr., and Sanger M. Burk, Jr. U.S., N.A.C.A., 
Technical Note No. 1377, June, 1947. 63 pp., illus. 3 re fere TICes, 

An investigation to determine the effect of horizontal tail 
position on the rudder hinge-moment coefficients and pedal-force 
characteristics of an unbalanced rudder with rectangular plan 
form in attitudes simulating spin conditions indicates that the low 
rearward position of the horizontal tail gave the smallest rudder 
hinge-moment coefficients and pedal forces. The shielding effect 
of this position must have been large relative to the other horizon- 
tal tail positions. High forward position gave the largest hinge- 
moment coefficients and pedal forces, indicating that the relative 
shielding effects of this pesition were small. 

A Designer on How Two-Control Systems Fail. A. R. Weyl 
The Aeroplane, Vol. 72, No. 1879, June 13, 1947, p. 618, illus. 

The restriction of elevator controls, which is an antistall spin- 
proof feature of the Ercoupe, does not contribute to safety but 
constitutes a dangerous hazard. Elevater control restriction can 
only prevent the pilot from deliberately assuming an angle of 
attack that would result in a stall. It cannot prevent stall and 
consequent spin or dive brought about by adverse wind con- 
ditions. The reduced elevator force will make recovery sluggish; 
ie altitude will be required to come out of an accidental 
Stal 


New Simplicity in Servos Improves Automatic Control. 


Jack 
Andresen. 


Aviation, Vol. 46, No. 6, June, 1947, pp. 70, 71, illus 
For systems where the output of the sensing element translates 


| a weak mechanical motion, an electrical contact is put on the 
chanical indicating part. 


A mating contact is located on a 
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motor-driven part designed to follow the indicator. When the 
contacts touch, the motor rotates in a direction to separate them; 
when they are separated, the motor rotates to close them. Thus 
the follower is continuously hunting back and forth with the con- 
tacts touching and separating. A reversing circuit is used which 
produces a phase shift of from 60° leading to 60° lagging. This 
causes the instantaneous reversal of the low-inertia two-phase in- 
duction motor that operates with about 83 per cent of the full 
torque obtainable on a regular two-phase supply. 

Sperry Hydraulic Remote Control. Sperry Products, Paik, Re- 
lease, June 3, 1947. 1p., illus. 

The new type HCO8 Sperry Hydraulic Remote Control is con- 
siderably more powerful than previous models. In spite of its 50 
Ibs.in. torque capacity on the pressure stroke, it is slightly lighter 
than the type HCO1 that it replaces. The control consists of two 
units, which, when joined by a single line of tubing and filled with 
oil, form a self-contained, completely enclosed hydraulic system 
that provides remote control at a distance up to 35 ft. General 
uses cover throttle, mixture, governor, valve, and position-indi- 
cator control. 

Stabilizing Servomechanisms for Optimum Overall Perform- 
ance. S.W.Herwald. Product Engineering, Vol. 18, No. 6, June, 
1947, pp. 132-137, illus., figs. 15 references. 

A promising approach to the stability and performance of a 
servomechanism system in the preliminary design stages is the 
analogue or analogy computer. With this type of equipment, 
once the error detector, amplifier, error corrector, and the means 
of attaining stability have been selected, the circuit equivalent of 
the actual servomechanism is reproduced by electrical elements. 
Optimum values of design parameters and actual transient re- 


sponse to any arbitrary function are then obtained quickly and 
accurately, 


Education and Training 


Naval Aviation and Instructional Technique. A. C. G. Hutch- 
ings. Aircraft Engineering, Vol. 19, No. 219, May, 1947, pp. 159— 
161, diagrs. 

A short course in instructional technique conducted by the 
Royal Navy gives a training in pedagogy to the instructors who 
teach the naval air force ground crew. The syllabus emphasizes 
the responsibility of the instructor for awakening and stimulating 
the interest and enthusiasm of the student. The guided discus- 
sion is recommended as a classroom technique in order to appeal 
to the intellect and reasoning powers of the student rather than to 
rote memory. 

Gadget Heaven. 
illus. 

The U.S. Navy Special Devices Center at Sands Point, Long 
Island, developed more than 500 different types of training 
equipment for the Navy, Army, and other organizations, be 
tween 1941 and 1945. One mechanism that was developed, a con- 
tact flight trainer, employs an optical device, known as the 
‘‘peritelengiscope,’’ which makes it possible for the pilot to see an 
overhead relief map as though it were under his aircraft. 
Its periscope extension rotates and has a vertical motion 
simulating changes in altitude, direction, and inclination of the 
aircraft. 


Flying, Vol. 41, No. 1, July, 1947, p. 35, 


Electrical Equipment 


Characteristics of Bosch Retraction Motor (German). D. L. 
Holton. U.S., Army Air Forces, Technical Report No. F-T R- 
2154- ND, April, 1947. 8 pp., illus. 

A description of a reversible electric motor used on German | 
aircraft and as a starting motor for the Riedel gasoline engine. 
The circuit diagrams, torque speed curve, and efficiency cure arve 
given. The motor weighs 1!/, lb. and, at 5,000 r.p.m., requires an 
input of 24 volts at 10.4 amp. 

Ample Amperage. Louis R. Huber. Boeing Magazine, Vol. 
17, No. 6, June, 1947, pp. 10, 11, 14, illus. 

The Boeing Stratocruiser employs electricity for over 100 
operations. Electrical equipment weighing 2,523 lbs. generates 
and distributes 70 kw. and includes six a.c. generators, two alter- 
nators, 119 electric motors, and three rotary converters. In 
addition to the landing gear, the wing flaps, refrigerator com- 
pressors, propeller-pitch motor, oil transfer pump, and wind- 
shield deicers are operated by electricity. 
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Weston 
Cross-Pointer Indicator — 
(ID-48) 


—used with Instrument Landing Systems 


Model 888 


We stom Trim Indicatérs 
(6-1) 


— used for: visual indica- 
tions with Automatic Pilots 


Model 883 


Wes t On Free Ai ir Thermometers 


— featuring the new flush mounting Resistance Bulb 


ee FOR ADDITIONAL INFORMATION write Weston Electrical 
Instrument Corporation, 616 Frelinghuysen Avenue, 
Newark 5, New Jersey. 
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Engine Parts and Accessories 


The Heat Transfer Performance of Louver Surfaces and Their 
Application to Aircraft Intercoolers. P. S. Barna. Australia, 
Council for Aeronautics, Report No. ACA-22, March, 1946. 19 
pp.,illus. 15 references 

The basic concept of using a heat transfer surface broken up 
into such skort lengths that a fresh laminar boundary layer forms 
on each has proved to be sound. The formation of such a bound- 
ary layer is accomplished by using a louvered sheet, formed by 
making a series of parallel cuts in a sheet of metal and twisting each 
of the strips lying between adjacent cuts through the same angle. 
The plane of the convolution is then presented to the air stream at 
the same angle as that through which the strips were turned. 
High theoretical values of heat-transfer coefficient are obtained 
which can be computed on the basis of a single flat plate. This 
gives a marked decrease in the area of cooling surface for a given 
heat dissipation. From laboratory data it appears that the 
jouvered core should be 33 per cent lighter than the most efficient 
type generally in use which employs the split V fin. 

Effect on the Performance of the Turbosupercharged Engine of 
an Exhaust-Gas-to-Air Heat Exchanger for Thermal Ice Pre- 
vention. Bonne C. Look. U.S., N.A.C.A., Memorandum Re- 
port No. AS H23 (Wartime Report No. A-30), August, 1945. 43 
pp., illus. 6 references. 

Products of Eaton. 1947 Edition. Eaton Mfg. Co., Adver- 
tising Dept., 739 East 140th Street, Cleveland 10, Ohio. 40 pp., 
illus, 

A booklet describing the company’s principal products. Single- 
speed and two-speed axles, valves, valve gear assembly mechan- 
isms and accessories, coil and leaf springs, spring lock washers, 
snap rings, cold drawn steel, grey cast iron, vehicle heaters, and 
stampings are supplied to the aircraft, marine, oil, machine tool, 
construction, and communications industries. The Dynamatic 
Corp,, a new subsidiary of Eaton, manufactures dynamometers, 
electronic governors, and dynamatic brakes. 

Supercharger Clutch Linings. Aircraft Production, Vol. 9, No. 
104, June 1947, pp. 213-217, illus. 

The drive of the Napier Saber two-speed supercharger is trans- 
mitted by a double-cone friction clutch. The design of the trans- 
mission made it necessary that a complete seizure be accom- 
plished in 0.5 to 1.0 sec. Since the cone surfaces worked in a bath 
of oil under pressures up to 1,200 Ibs. per sq.in., oil absorption 
had to be controlled accurately in order to maintain the correct 
friction coefficient. British Belting and Asbestos Ltd. developed 
a liner that met these requirements. Bias-woven asbestos tape 
was impregnated with phenolic resin, wound in a helix on a man- 
dril, and formed into cylinders. The cylinders were then cut to 
the proper size and machined to shape 


Engines—General 


Trends in Aircraft Power Plants. Milton Clauser. Douglas 
lircraft Co., Inc. (For abstract see “‘I.A.S. Briefs” on page 31 of 
this issue, September, 1947.) 

Experiments on Stability of Bunsen-Burner Flames for 
Turbulent Flow. Lowell M. Bollinger and David T. Williams. 
U.S., N.A.C.A., Technical Note No. 1234, June, 1947. 16 pp., 
illus. 4 references. 

Preliminary study of the stability of Bunsen-type flames 
seated on the burner lip and suspended above the burner. The 
vatiables chosen were the fuel-air ratio by volume and the mix- 
ture flow rates at which the flame would blow out or leave the lip 
of the burner. For fuel-air ratios of less than 15 per cent, in 
turbulent as well as laminar flow, the velocity gradient at the 
ourner wall is a satisfactory variable for correlating the fuel-air 
ratio required for blow-off of seated flames. In this fuel-air ratio 
range, for turbulent flames, wall velocity serves as a correlating 
variable. Regions of stability are outlined in plots of fuel-air 
fatio as a function of Reynolds Number for flames seated and for 
flames suspended well above the burner lip. 

Thrust and Horsepower. Shell Aviation News (London), No. 
107, May, 1947, p. 21. 

An explanation of the difference between the methods of rating 
an engine by thrust and by horsepower, and how they can be re- 
lated to each other. The formulas derived are applied to jet en- 
gines, 

Experiments with Gasoline Vapors in Testing a Reaction De- 
vee. Klanke and Brinkmann. (ZWB/FB/1421, July, 1941.) 
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The new Westinghouse 24-CFaxial-flow jet engine, now being 
installed in the McDonnell ‘“Banshee,’’ Chance Vought “Pirate,” 
and seven other still classified Army and Navy fighter airplanes. 


U.S., Army Air Forces, Translation No. F-TS-989-RE, May, 
1947. 12pp., illus. 

An account of incomplete experiments with a reaction device in 
which the fuel was vaporized prior to injection into the combus- 
tion chamber. Utilization of the waste heat of the exhaust pro- 
duced a high vapor pressure and increased the efficiency of the 
engine. 


Engines, Gas Turbine 


A Survey of the Calculated Efficiencies of Jet Power Plants. 
Joseph H. Keenan and Joseph Kaye. Journal of the Aeronautical 
Sciences, Vol. 14, No. 8, August, 1947, pp. 437-450, figs. 2 
referenees. (See AER 2/47:26.) 

The Controllability of Turbojets in Reference to Flight Per- 
formance and Altitude (Project No. DP-170). Heinz E. Schmitt. 
U.S., Army Air Forces, Technical Report No. F-T R-2142- ND 
(GS-AAF-Wright Field No. 11), March, 1947. 9 pp., figs. 

Two disadvantages of the turbojet engine are slow acceleration 
and the difficulty of maintaining a low idling-speed thrust. The 
acceleration time can be reduced by employing a variable-area 
thrust nozzle that will open during acceleration and by taking 
advantage of tail-pipe combustion during take-off and climb. 
The nozzle would be controlled automatically by the r.p.m.’s of 
the propeller. Auxiliary chambers that burn acetylene, installed 
between the main combustion chambers, would improve com- 
bustion at high altitudes and would enable the engine to be re- 
started under conditions that do not provide the proper fuel-air 
mixture ratio. These intermediate chambers, if fitted with an 
electric ignition system, could be cut in manually or could be con- 
trolled automatically by the barometric pressure and an r.p.m. 
counter. 

Fundamentals of the Control of Gas-Turbine Power Plants for 
Aircraft. III—Control of Jet Engines. H. Kiihl. (Deutsche 
Versuchsanstalt fiir Luftfahrt, Forschungsbericht Nr. 1796/3, 
July 22, 1943.) U.S., N.A.C.A., Technical Memorandum No. 
1166, May, 1947. 28 pp., diagrs. 2 references. (Cf. AER 7/ 
47:44.) 

From the characteristic values of the specific fuel consumption, 
thrust coefficients, and corresponding flow areas of the jet nozzle 
at various Mach Number, at various pressure ratios in the 
compressor, and at various ratios of combustion temperature to 
atmospheric temperature, representations were obtained which 
were independent of atmospheric pressure and temperature. 
From these it is shown that, for the realization of the maximum 
possible output and the attainment of the highest possible fuel 
utilization, the jet-nozzle flow area should be governed by the 
pressure ratio in the compressor. 

In addition to mechanism for the control of the jet-nozzle flow 
area, there must be means of controlling the quantity of fuel. A 
schematic diagram of a control system is given in which the 
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manual control selects the quantity of fuel to be supplied to 
the combustion chamber and the jet-nozzle flow area is deter- 
mined by a governor geared to the turbine and a thermocouple 
reacting to the temperature ahead of the turbine. A modification 
provides for a further adjustment of the fuel supply to compensate 
for the pressure ratio. 

A second diagram is given for a control system in which the 
pilot selects the speed desired rather than the fuel supply. The 
limitations of a constant jet-nozzle flow area are discussed and a 
control system for this type of system is suggested. 

Power “Dividends” Seen Available for Turboprops. S. A 
Tucker. Aviation, Vol. 46, No. 6, June, 1947, pp. 44, 45, figs 

The Brown Boveri Co., Switzerland, is testing a gas power 
process that increases the thermal efficiency of a conventional gas 
turbine from 18 to 22 per cent. A “‘piston’’ of hot gas expands it 
the same ‘‘cell”’ that is used for compression. The unit consists of 
a number of cells open at both ends arranged around a shaft 
driven by a constant-speed device. This rotor turns between 
fixed plates that serve as valves. Both air and gas enter from the 
same side and leave on the opposite side. Air entering a cell sets 
up a pressure wave that is considerably greater than its velocity 
head. The gas inlet is timed so that a second compression wave 
forces the air out at pressures approaching three times that of the 
air inlet. The charge of gas trapped at the low point of a pressure 
wave is exhausted at the proper time to leave the cell at a lon we? 
pressure than the air inlet. The unit, known as s “Compr. x,” is 
employed as a second-stage compressor. 


Gas Turbine Combustion Problems. E. A. Watson and J.S 


Clarke. The Aeroplane, Vol. 72, No. 1878, June 6, 1947, pp. 588, 
589, illus. (Extended abstracts of two papers.) 


Discussions of research conducted during the last 5 years on 
fuel atomization, flame tube cooling, and the effect of high alti 
tudes on engine instability, flame extinction, and engine rough 
ness. 

Thermodynamic Factors in Turbine-Aircraft Design. Joel 
Whitney. Aviation, Vol. 46, No. 6, June, 1947, pp. 46-48, illus 
An outline of the steps to be taken by the designer in selecting the 
cooling and ducting system of «a propeller-driven gas turbin« 
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Effects of Temperature Distribution and Elastic Properties of 
Materials on Gas-Turbine-Disk Stresses. Arthur G. Holms and 
Richard D. Faldetta. U.S., N.A.C.A., Technical Note No, 
1334, June, 1947. 22 pp., figs. 3 references. 

Arbitrarily selected cooling conditions were assumed to exist 
in a typical disc, and the corresponding thermal and centrifugal 
stresses were calculated. The safety margin was determined by 
adding algebraically the centrifugal and thermal stresses present 
at any point and comparing the resultant stress state with the rup. 
ture strength of the material at the temperature of the point 
Attempts to increase the strength of the material by cooling the 
center of the disc might set up thermal stresses that would reduce 
the safety margin. The stresses set up by small thermal gradients 
subtracted from the centrifugal stresses in the region of the rim 
Centrifugal stresses were slightly effected by changes in the rela- 
tion between modulus of elasticity and temperature. 

Stressing of Gas Turbine Blading. J. Hodge. 
Digest, Vol. 
3/47:59.) 

Stresses in Turbine Disks at High Temperatures. E. P 
Popov. The Franklin Institute, Journal, Vol. 243, No. 5, May, 
1947, pp. 365-389, diagrs. 

This paper is confined chiefly to a study of stress distribution 
and creep deformation in rotating discs during the steady state— 
i.e., during that service period beyond the interval in which rather 
rapid transient creep takes place. A modified theory is presented 
which requires only data from tension creep tests for its solution, 
A comparison of the modified method and Bailey’s method shows 
that the results obtained by the two methods are in goad agree- 
ment and that the solution has the advantage of simplicity in that 
it requires only two experimental constants. 


The Engineers 
1, No. 5, May, 1947, pp. 203-205, figs. (Cf. AER 


Development of the Goblin Engine. E.S. Moult. 
51, No. 2003, May 15, 1947, pp. 442, 443, illus. 
450. (Extended abstract of a paper.) 

An outline of the development phases, test runs, and modifica- 
tions made in the design of the engine. Between 1941 and 1945 
no major change was made in the compressor. The number of 
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Excellent openings for aerodynamicists in pilotless aircraft 
research group, with opportunities for research in super- 
sonics. Openings also for experienced physicists, chemists, 
electrical and chemical engineers, for work in radar, radio, 
servomechanisms, gyroscopes, telemetering, etc. Please 
include complete experience and education in reply, en- 
closing college transcript. 


Engineering Personnel Office 


NORTH AMERICAN AVIATION, INC. 
Municipal Airport, Los Angeles 45, California 


Experienced Aerodynarticists and Dynamic 
Analysts are needed for highly analytical 
work on advanced designs of high speed ait- 
craft. There is important developmental work 
to be done in performance, stability and 
control analysis. Equally important is the 
analysis of flutter, vibrations, and dynamic land- 
ing loads. 


CHANCE VOUGHT AIRCRAFT, 
leader in, the field of aircraft development, 
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blades in the turbine was increased. Other improvements made 
in the turbine were principally metallurgical. 

A Gas Turbine of Great Power and Versatility, The de Havil- 
land Ghost. De Havilland Gazette, No. 38, April, 1947, pp. 6, 7, 
illus. 


Engines, Reciprocating 


German BMW 801 Engines. (Project No. DP-34.) Robert G. 
Allen. U.S., Army Air Forces, Summary Report No. F-S U-1141- 
ND, May, 1947. 26 pp., illus. 10 references. 

A compilation of available data on the five basic types of the 
BMW 801 engine. This is an air-cooled, 14-cylinder, four- 
stroke, two-row radial, fuel-injection aircraft engine, with reduc- 
tion gear and engine-driven cooling fan, which was designed and 
manufactured by the Bayerische Motoren Werke. In addition 
to the design development and description of the main compo- 
nents and systems of this series, the main characteristics of each 
type, the specifications, performance data, and production figures 
are tabulated. The accessories for types A, D, E, J, and S are 
listed with the name of the manufacturer and part number. 
Specifications and performance of the Wright Cyclone 14R-2600 
are offered for comparison. 


Flight Tests of Slide Valve Engine Jumo 210. H. Denkmeier. 
(Deutsche Versuchsanstalt fiir Luftfahrt, DB/J UM 210, Febru- 
ary 8, 1943.) U.S., Army Air Forces, Translation No. F-TS- 
3072-RE, May, 1947. 2pp. 

The rotary valve Jumo 210 was installed in the center position 
on the Ju 52 three-engined bomber. The engine had been 
operated for 200 hours on the test stand and was then completely 
overhauled. Starting was difficult at temperatures below zero 
unless acetylene was injected into the boost air. Except for a 
crack in the crankcase the engine was in good condition after 200 
hours of test-flying. 

Problems of Helicopter Power Plants. Robert Insley. Western 
Flying, Vol. 27, No. 6, June, 1947, pp. 19, 30, 36. (Extended 
abstract of a paper.) (Cf. AER 6/47:41.) 

Major Design Features of the Rolls Royce 3500 Hp. Engine 
(Eagle). W. F. Bradley. Automotive and Aviation Industries, 


Vol. 96, No. 11, June 1, 1947, pp. 32-35, 56, illus. (Cf. AER 
8/47:43.) 
Engines, Rocket 
The Problem of Escape from the Earth by Rocket. Frank J. 


Malina and Martin Summerfield. Journal of the Aeronautical 
Sciences, Vol. 14, No. 8, August, 1947, pp. 471-480, figs. 14 
references. (See AER 4/47:29.) 

On the Theory of Rockets. J. Ackeret. ( Helvetica Physica 
Acta, April, 1946, pp. 103-112.) British Interplanetary Society, 
Journal, Vol. 6, No. 4, March, 1947, pp. 116-123, figs. 2 refer- 
ences, 

Precise formulas are derived for extremely high jet velocity by 
using the relativistic rocket theory. These formulas become 
applicable when the final velocity of the rocket exceeds one-tenth 
of the speed of light. From the formulas it can be shown that the 
nuclear fission of Uranium 235 can produce sufficient energy for 
aninterplanetary journey to Venus or Mars. 


Problems in Rocket Development. J. Humphries. British 
Interplanetary Society, Journal, Vol. 6, No. 4, March, 1947, pp. 
100-116, diagrs. 

The efficiency of nozzles, injectors, and combustion chambers is 
now so high that future development in efficiency of rocket engines 
will probably lie in the improvement of fuels. The products of 
combustion of fuels containing H, C, and N impose a limit of 
3,500°C. on operating temperatures and make it unlikely to 
attain specific impulses above 300 sec. A table presents fuel com- 
binations that may solve this problem. The difficulties caused by 
the higher temperatures that accompany higher specific impulses 
may be overcome by the use of ceramics, film cooling, and porous 
metals. 


Some Energy Considerations. Derek F. Lawden. British 
Interplaneta ry Society, Bulletin, Vol. 2, No. 3, April, 1947, pp. 41- 
43. 


: An analysis of the distribution of energy produced by a rocket 
luel between the rocket itself and the exhaust gases. Maximum 
nergy is transferred to the missile when. the duration of the 


thrust is small. Energy transfer that is 100 per cent efficient can 
be obtained only when the combustion is instantaneous: 

Letter to the Editor. Ralph H. Upson. Journal of the Aero- 
nautical Sciences, Vol. 14, No. 8, August, 1947, pp. 469, 470, 488, 
figs. 

A practical basis for the efficiency of a rocket in flight outside 
the atmosphere can be the kinetic energy of the residual mass 
after the discharge of the fuel energy and its accompanying mass. 
Since part of the expended energy accelerates the unexpended 
fuel and some energy remains in the expended mass, the efficiency 
will never be unity. Maximum efficiency will be attained when 
the mass discharged is about four times the total mass of the 
rocket with useful load. 

Rocket Formulae. H. E. Ross and R. A. Smith. British In- 
terplanetary Society, Journal, Vol. 6, No. 4, March, 1947, p. 124. 

Formulas and transpositions that can be used to extract a basis 
of comparison from the various forms in which rocket performance 
data are commonly presented. Terms and symbols are defined. 

Rocket Propulsion. II—The Vickers-Armstrong Project— 
Pilotless Aircraft for Transonic Research. K. W. Gatland. 
Newnes Practical Mechanics, Vol. 14, No. 163, April, 1947, pp. 
228-231. 

Technical Notes on German Rocket Development. I. Eric 
Burgess. British Interplanetary Society, Bulletin, Vol. 2, No. 3, 
April, 1947, pp. 49, 50. 

The numerical classification used by the Reichsluftfahrtminis- 
terium (German Air Ministry) for turbojet, turboprop, and rocket 
units. A list of 23 rocket units by the German classification num- 
bers gives the manufacturers’ names, fuels, and tactical employ- 
ment of the rockets. Other jet power units and rocket missiles 
to which no number had been assigned are also listed. The com- 
position and code names of ten rocket fuels are given. 

The HWK 109-507 Bi-Fuel Rocket Unit. Eric Burgess. 
Pacific Rockets, Vol. 1, No. 4, March, 1947, pp. 6-8, illus. 

The propulsion of the guided missile Hs 293 was accomplished 
by a Walter liquid-fuel unit that used T-stoff (hydrogen peroxide) 
and Z-stoff (aqueous solution of sodium or calcium perman- 
ganate). This unit operated on the Walter ‘“‘cold”’ cycle. 


Fire Prevention 


Some Causes of False Alarms in Aircraft Fire-Detector Sys- 
tems. R.E.Carbauh. Air Transport, Vol. 5, No. 6, June, 1947, 
p.$4. 

Hangar Fires of 1946. Aero Digest, Vol. 54, No. 4, April, 1947, 
pp. 40, 41, 140-142, illus. Factual information regarding the 
causes of hangar fires in the United States duringsthe year 1946. 


Flight Technique 


The Circling Method of Holding and Letting Down. Kenneth 
V. Beer. Air Transport, Vol. 5, No. 6, June, 1947, pp. 43-45, 
figs. .A method of using the automatic direction-finder which 
gives simple, accurate, and rapid instrument orientation and 
station location. 

Cross-Wind Landings. Ralph S. Johnson. 
Vol. 5, No. 6, June, 1947, pp. 24-26, illus. 


Air Transport, 


Flight Testing and Performance 


Operational Aerodynamics of High-Speed Transport Aircraft. 
R. S. Shevell. Douglas Aircraft Co., Inc. (For abstract see 
“T.A.S. Briefs’ on page 31 of this issue, September, 1947.) 

Performance Calculation for Jet-Propelled Aircraft. R. Kk. 
Page. Royal Aeronautical Society, Journal, Vol. 51, No. 437, 
May, 1947, pp. 440-450, figs. 

An analytical method of calculating the speed and climb per- 
formance of jet-propelled aircraft when the drag and thrust are 
known. A method is given for dealing with the effects of com- 
pressibility. A typical example is worked out to illustrate the 
types of curves obtained when compressibility is ignored and when 
compressibility is taken into account. 

Experimental Verification of Two Methods for Computing the 
Take-Off Ground Run of Propeller-Driven Aircraft. Welko E. 
Gasich. U.S., N.A.C.A., Technical Note No. 1258, June, 1947. 
33 pp., illus. 3 references. 

Data obtained from take-off ground-run tests on a number of 
propeller installations representative of present practice are com- 
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fineness. We knew we could make basically better drawing 
leads if only we could invent a mill for grinding 
graphite far finer than it had ever been ground before. 


cs BECAUSE it is a natural lubricant, graphite 
ME stubbornly resists reduction to particles of extreme 


HERE’S OUR MIRACLE MILL, an exclusive patented 10 
Eagle process that utilizes the entirely new principle of making a EACH 
graphite grind itself down to micronic size... 1, 25,000th of an inch. » less in 
The particles average four times finer than in the graphite normally used, y quantities 
AND HERE’S THE PENCIL with 


the superb new lead we hoped for... 
so dense that it takes a needle point 
and holds it under pressure . . . draws long 
lines of uniform width . . . and deposits an 
opaque mark that reproduces perfectly. 


(SUPER BONDED) 
TRY TURQUOISE YOURSELF AND SEE! 


i 
Just write us, naming this publication, 1 T 0 is E 


your dealer and the grade you desire. DRAWING PENCILS AND LEADS 


We'll send you a free sample to test in EAGLE PENCIL COMPANY, 703 E. 13th St., New York 9, N. Y. 
your own hand. You will be delighted! Eagle Pencil Company of Canada, Ltd., Toronto 
%Reg. U. S. Pat. Of. 
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pared with the results obtained from computations based on 
simplified assumptions used in Diehl’s method and the results ob- 
tained by the use of a more detailed method developed in this 
paper. In most cases the ground-run values calculated by Diehl’s 
approximate method agreed with experimental values within +7 
per cent but were in error as much as 15 per cent for a propeller 
operating at an unfavorable power loading. Improved procedures 
for thrust computation are required before any more rigorous 
method may be substituted profitably for Diehl’s approximate 
method. 

Wind-Tunnel Investigation of the Effect of Power and Flaps on 
the Static Lateral Characteristics of a Single-Engine Low-Wing 
Airplane Model. Vito Tamburello and Joseph Weil. U.S., 
N.A.C.A., Technical Note No. 1327, June, 1947. 76 pp., diagrs. 
Treferences. 

Flight Investigation of the Effects on Airplane Static Longi- 
tudinal Stability of a Bungee and Engine-Tilt Modifications. 
George A. Rathert, Jr. U.S., N.A.C.A., Technical Note No. 
1260, May, 1947. 32 pp., diagrs. 4 references. 

The ‘‘bungee’’ modification, a spring force applied to the 
elevators to obtain an improved stick-free longitudinal stability, 
proved to be more satisfactory than the inclined thrust axis 
obtained by tilting the engine. The effects of both the bungee 
and the engine tilt could be calculated with sufficient accuracy for 
a preliminary evaluation of the installations. An appendix gives 
a simple flight-test method of selecting the bungee installation 
that is necessary to correct given unsatisfactory stick-free sta- 
bility characteristics. 

Air Speed Conversion Chart and Equivalent Air Speed v. Mach 
Number Chart. Aircraft Engineering, Vol. 19, No. 219, May, 
1947, p. 146. 


Fuels 


Fuels and Lubricants for Aero Gas Turbines. II. C. G. Wil- 
liams. Shell Aviation News (London), No. 107, May, 1947, pp. 
14-21, figs. (Cf. AER 8/47:45.) 

A detailed discussion of flame-tube research on different types 
of fuels. A consideration of the high- and low-temperature re- 
quirements of turbine engines, cold starting, fire hazard, and the 
availability of turbine fuels leads to the conclusion that the 
relatively low viscosity and high volatility of a distillate fuel hav- 
ing a boiling range of 65°-300°C. offers considerable advantages 
in relation to atomization, cold starting, blowout, and carbon 
deposition. Fuel of this type could be made available in large 
quantities. 

Underwing Fueling and How It Was Engineered. Eric Olsen. 
Aviation, Vol. 46, No. 6, June, 1947, pp. 37-39, illus. 

The Collaps-a-Hose pump unit (Wayne Pump Co.) can deliver 
200 gal. per minute to a wing tank with less attendant vapor and 
less entrapped air than standard overwing methods. The pump is 
controlled by an electronic circuit that can be preset for a de- 
sired quantity. When this amount is reached, the pump is auto- 
matically reversed and the hose scavenged. The intake port of 
the tank closes automatically when the tank is full. 

The Separation of Ethylene from Higher Hydrocarbons by 
Activated Charcoal. Schoellig. (1G F/L/Mit/ K/40/43, October, 
1943.) U.S., Army Air Forces, Translation No. F-TS-988-RE, 
May,1947. 19 pp., figs. 


Gliding and Soaring 


The Trend of Sailplane Design. II. L. P. Moore. Sailplane 
ind Glider, Vol. 15, No. 5, May, 1947, pp. 4, 5, diagr. (Cf. AER 
5/47:43.) Gliders will have to become smaller and two-place 
models will adopt the tandem tailless design. Rocket-assisted 
take-off can eliminate the necessity for towing. 

Wolf Hirth’s Engine Assisted Sailplane, the HI 20. ( Flugs- 
port, September, 1944.) Sailplane and Glider, Vol. 15, No. 5, 
May, 1947, pp. 15, 16, illus. 
A 25-hp., two-stroke, four-cylinder engine, designed by W. 
Atautter of Stuttgart, is mounted, together with the propeller 
and gearing, on a strut that can be retracted into the fuselage. 
The propeller is so positioned that the slipstream hitting the 
elevators cancels exactly the nose-heavy effect of the pusher pro- 
Peller. The glider made its first flight in 1941. 

Convections and the Soaring Pilot. II. H. Neubroch. Sail- 


parent Glider, Vol. 15, No. 5, May, 1947, pp. 2,3. (Cf. AER 
1/47/49.) 
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Thunder clouds, which may extend as high as 30,000 ft., may 
be used by a glider pilot to obtain altitude. Observations made 
during the Roen contest in 1938 indicate that vertical currents 
may start a few hundred feet below the base of the cloud and rise 
smoothly through the center of the cloud until an area of violent 
turbulence is reached. Icing may occur between 15,000 and 25,- 
000 ft. Low temperatures make it necessary to provide cockpit 
heating. 


Guided Missiles 


Instrumentation of Guided Missiles; Applications and Limita- 
tions. Lester G. Zukerman. Hughes Aircraft Co. (For ab- 
stract see “I.A.S. Briefs” on page 29 of this issue, September, 
1947.) 

Full-Scale Free-Flight Ballistic Measurements. L.A. Del- 
sasso, A. L. G. de Bey, and D. Reuyl. Aberdeen Proving Ground. 
(For abstract see ‘‘I.A.S. Briefs” on page 28 of this issue, Sep- 
tember, 1947.) 

Pressure Recovery for Missiles with Reaction Propulsion at 
High Supersonic Speeds (The Efficiency of Shock Diffusers). 
Kl. Oswatitsch. (Géttingen, Forschungen und Entwicklungen des 
Heereswaffenamtes, Bericht Nr. 1005, January, 1944.) U.S., 
N.A.C.A., Technical Memorandum No. 1140, June, 1947. 58 
pp.,illus. 3 references. 

The atmospheric air compressed at the nose of the missile in a 
compression shock cone is introduced into the interior of the 
missile where it is further compressed by more shocks. The air is 
slowed down until it reaches subsonic velocity. Still further com- 
pression is effected by a subsonic diffuser through which the air 
reaches the combustion chamber. The maximum air pressure 
that can, in theory, be attained in the combustion chamber of a 
missile flying in the free atmosphere at two and nine-tenths times 
the speed of sound is 31 atmospheres absolute. In practice, how- 
ever, a pressure of only 11 atmospheres can be attained. The use 
of a simple duct in the nose of the missile and a shock dif- 
fuser described here make possible a pressure of 19 atmospheres 
absolute. 


Radial Acceleration of an Automatically Guided Body in Rela- 
tion to the Response of the Control System. John, Jung, Hor- 
nauer. (Electoacustic K.G., BV-Misc./67.) U.S., Army Air 
Forces, Translation No. F-TS-1068-RE, April, 1947. 37 pp., 
figs. 

Contains four separate papers. In the first paper, ‘‘Radial 
Acceleration of an Automatically Guided Body in Relation to the 
Response of the Control System,’ formulas are developed for the 
radial acceleration of a target-seeking missile under the assump- 
tion that the motion of the target and the trajectory of the missile 
lie in the same plane. The second paper, ‘‘Microphone in an 
Acoustic Control Mechanism for ‘Vesuv,’ ”’ treats the factors that 
led to the selection of an electrodynamic type of microphone for 
use with this guided missile. A double microphone with two re- 
ceiving membranes 180° apart permits the solenoids to be con- 
nected so that when the membranes vibrate in opposite directions, 
the voltage is added, and, when they vibrate in the same direction, 
the voltage is subtracted. Body noise sensitivity is reduced by a 
factor of 10. 

The third paper is entitled ‘‘The Use of Receiver Voltages for 
Transmitting Direction-Dependent Control Commands.” If the 
sound originating from the target hits the center plane of the re- 
ceiver base, the voltage of the two component receivers of each 
base will be identical and in the same phase. If, however, the 
incidence of the sound is in a different plane, there will be a phase 
shift between the voltages proportional to the angle of incidence 
of the sound. These voltages are amplified and relayed to the 
stator-solenoids of a rotary-field relay. The solenoids are 
separated by an angle of 90°. The relay operates according to 
the Ferraris principle and establishes contacts by turning the 
armature to the right or left, operating the control mechanism 
according to the direction of the phase shift. 

The fourth paper, ‘‘Report on a Discussion of the Askania- 
Werke A.G.,” is the minutes of three meetings held by a sub- 
committee of Special Controls group of the receiver-converter 
section to consider the design of a basic electrical cirucit for con- 
trol mechanisms. The committee was to attempt to eliminate, 
where possible, multicontact screw plugs and receptacles and 
to select a design for multicontact knife plugs that would allow 
maximum interchangeability. 
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AERONAUTICAL ENGINE 


2-0-2 approved by the Civil Aeronautics 
Administration . . . the recommendation of 
CAA’s Type Certification Board that the CAA Wash- 
ington Office issue a type certificate to the 2-0-2 
means that this advanced new airliner has been given 
the okay of the U. S. Government .. . 
speed, comfort and dependability will be available to 
airline passengers now! Delivery of the first of North- 
west Airlines’ fleet of Martin 2-0-2’s has been made. 
Deliveries to other leading North and South Ameri- 
can airlines will follow soon. 


GIVES YOU MORE OF EVERYTHING! 
First commercial airliner of completely postwar de- 
sign, the Martin 2-0-2 gives you more of everything! 
More speed ...they’re 100 m.p.h. faster than the planes 
they supplant! More comfort... 


that its great 


with cloud-soft re- 


/ 


ERING 


CAA APPROVES 
MARTIN 2-0-2 FOR 
AIRLINE SERVICE! 


First Deliveries Made to Northwest Airlines in August 


REVIEW—SEPTEMBER, 1947 


clining seats, modern heating and cooling, smart 
styling, many other luxury features. More dependabil- 
ity... with heat anti-icing, flexible fuel tanks, auto- 
matic, propeller-feathering system, new highly efficient 
airfoil, ability to fly and climb on only one engine. More 
economy . . . with ease of maintenance, low operating 
cost, higher payload and other features that make for 
profitable airline operation. As the world’s leading 
twin-engine airliner, the Martin 
MORE OF EVERYTHING! 

The Glenn L. Martin Company, Baltimore 3, Maryland 
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Measurements of Base Pressure on a Missile in Free Flight. 
F.K. Hilland R. A. Alpher. Journal of Applied Physics, Vol. 18, 
No. 5, May, 1947, p. 489, diagrs. 

Missiles containing telemetering apparatus have been rocket- 
launched at supersonic speeds to obtain base pressure data that 
can be used to correct for scale effect in wind tunnels. Results 
from tests of two missiles show that the base pressure coefficient 
drops sharply as Mach Number = 1 is reached and that at super- 
sonic velocities this coefficient shows small varie ions in the 
vicinity of Mach Number = 3. 

Super Altitude-Research Rocket Revealed by Navy. C. H. 
Smith, Jr., M. W. Rosen, and J. M. Bridger. Aviation, Vol. 46, 
No.6, June, 1947, pp. 40-43, illus. 

Engineering study of the design and calculated performance of 
the Martin HASR-2 Neptune rocket. 

Haywire Rocket. Willy Ley. Air Trails and Science Frontiers, 
Vol. 28, No. 4, July, 1947, illus. 

An informal account of the firing of the A-4 rocket Number 14 
at White Sands Proving Ground, N.M., on November 6, 1946. 
The rocket was intended to carry cosmic ray counters to an alti- 
tude of 123 to 125 miles. The rocket malfunctioned and reached 
an altitude of about 1,100 ft. 

Giant Rocket Test Center Planned for California Desert. 
Aviation News, Vol. 7, No. 23, June 9, 1947, p. 13. 

El Centro, Calif., has been selected as the site for an air-missile 
testing center that will exceed in importance the centers now 
located at White Sands, N.M., and at Pt. Mugu, Calif. The loca- 
tion at El Centro will provide an 800-mile calibrated range down 
the Gulf of California. Flight recording stations will be installed 
along the coasts of Lower California and Mexico proper. 


History 


The History of the Brittania Trophy. Goeffrey Dorman. 
Aeronautics, Vol. 16, Nos. 4 and 5, May-June, 1947, pp. 54-57, 
illus. 

The Brittania Trophy is awarded annually by the Royal Aero 
Club to the British aviator who has achieved the most meritorious 
performance in the air during the preceding year. The achieve- 
ments for which the trophy has been awarded are described in 
chronological order from 1913 to 1946. 


Ice Prevention 


Report on the Development and Application of Heated Wings. 
Myron Tribusand J.R. Tessman. U.S., Army Air Forces, Tech- 
nical Report No. 4972, Addendum No. 1, January 9, 1946. 129 
pp., illus., diagrs., figs. 22 references. 

The first section of the report is a nontechnical account of the 
research program and its progress. The second section is a de- 
tailed explanation of the data as interpreted at present. The 
adoption of heated surfaces for ice prevention made it necessary 
to obtain accurate quantitative data to determine heat transfer 
coefficients for air flowing in the double skin heating structure 
and for air flowing over the outer surface of the aircraft. The 
size and number of droplets in an icing cloud had to be measured 
and analyzed, and the formula for the interception of drops by an 
airfoil had to be derived. 

Flights were made in icing conditions and in clear air. -A 
specially modified test airplane was used to obtain data under 
natural icing conditions. A heated airfoil section was mounted 
above the fuselage at the longitudinal center of gravity and fitted 
with thermocouples to measure surface, structural, and air tem- 
peratures. The cloud deck was first surveyed to obtain the 
meteorological data; this was accomplished with the airfoil heated 
topreventice. After this survey, runs were made in the clouds at 
altitudes where the icing rate appeared to be highest and where 
icing conditions would be continuous for a period long enough to 
take all the data needed. 

At the same time the test flights were being conducted, ob- 
servations were being made at the Mount Washington Observa- 
tory in New Hampshire. In order to guide the experimentation, 
analytical studies were made_of the trajectories of cloud droplets 
in the neighborhood of a moving cylinder. A theoretical investi- 
gation of aerodynamic heating indicated that at very high speeds 
there is a decrease in heating requirements which greatly affects 
the weight of the heating equipment required. The point-to- 
Point variations in heat-transfer coefficients inside the heating 
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element of a typical heated wing were determined. It was found 
that there was a heat-transfer factor of two caused by con- 
duction effects in the double skin which had heretofore been dis- 
regarded. 

The trajectories of droplets near cylinders were calculated and 
verified for speeds up to 209 m.p.h. A valid technique for cal- 
culating the trajectories near airfoils was established. Tables 
were prepared for convenient computation of the rates of evapora- 
tion from a wing surface given the surface temperature, free air 
temperature, altitude, and clear-air heat-transfer coefficients. 
With this information the heat required for ice prevention on 
wings of various sizes under differing speeds and icing conditions 
can be predicted. Thus it is possible to design heated wings for 
the desired heat transfer and to obtain the maximum benefits 
from ice-prevention equipment of a given weight. 

Thermal Anti-Icing. Douglas Service, Vol. 5, No. 6, June, 1947, 
pp. 1-6, diagrs. 

The DC-6 thermal anti-icing system is an integral part of the 
leading edges of the wing and tail surfaces. Scoops located in the 
wings and the empennage supply air tothe system. After passing 
through the heaters, the air is conducted along the leading edges 
of the wing and tail and then is ducted chordwise and escapes at 
the trailing edge. Schematic diagrams show the fuel pump, ig- 
nition, and overheat relay circuits of the wing and empennage 
systems. 


Instruments—General 


The Definition of Distortion in Optical Instruments for Sub- 
jective Observation. H.Slevogt. Gt. Brit., Ministry of Supply, 
RTP/TIB Translation No. G.D.C.3A/1T. 9 pp., figs. 


Instruments, Engine 


A New Approach to the Torquemeter Problem. K. W. Miller. 
Automotive and Aviation Industries, Vol. 96, No. 11, June 1, 1947, 
pp. 36, 37, illus. 

Torque is measured by detecting magnetic and electrical 
changes caused by torsional stress in a thin metal film overlay 
that is applied to a short axial length of the standard shaft’s 
surface. The pickup contains two helical coils located coaxially 
with the shaft. An electric current passed through these coils 
sets up flux linkages in the outer layer of the shaft. A change in 
stress causes a variation in the flux and a change in impedance. 
This effect is translated to provide a torque-proportional output 
current that actuates a meter or oscillograph calibrated in terms 
of torsional stress. 

Torque Measuring Device Utilizes Compressed Air. Auto- 
motive and Aviation Industries, Vol. 96, No. 11, June 1, 1947, pp. 
41, 94, diagrs. (Abstract of: U.S., N.A.C.A., Restricted Bulle- 
tin No. 4C28, March, 1944, The NACA Balanced Diaphragm 
Dynamometer-Torque Indicator, Charles $. Moore, Arnold E. 
Biermann and Fred Voss.) 

A Low-Speed Tachometer. Edward C. Blom. Instruments, 
Vol. 20, No. 5, May, 1947, p. 448, diagrs. 

The difficulties caused by the low voltages generated by con- 
ventional tachometers at speeds between 1 and 600 r.p.m. and 
by the film that develops on the commutator or slip rings of 
brush-type generators running at low speeds can be overcome by 
using a two-phase drag-cup motor. The motor is operated as a 
generator with an a.c. voltage applied across one of the two wind- 
ings. The a.c. voltage induced in the other winding will be pro- 
portional to the speed of the shaft for low speeds. The induced 
voltage is amplified to the level desired and made to operate relays 
or to move a recording pen. 


Instruments, Flight 


Blind-Approach Presentation. G.H. Parkes. Flight, Vol. 51, 
No. 2002, May 8, 1947, pp. 418-420. 

A viewer presents a motion picture of an ideal beam approach 
toa givenairport. Any deviation of the aircraft from the beam is 
indicated on the screen of the viewer by the blacking-out of the 
appropriate margin of the picture. A picture of the dials of the 
altimeter and of the air-speed indicator is projected at the bottom 
of the screen to avoid the necessity of the pilot’s shifting his atten- 
tion to the instrument board. 
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LESS time on the Ground 
RE Revenue. in the Air J 


mounted in the nose of the cargo appendage which becomes 
part of the Constellation when in flight. 


PACIFIC-WESTERN’S model 130400 cargo hoist actuator 
speeds cargo loading time on the “Speed Pak” of the huge 
Lockheed Constellation. This detachable cargo carrying unit 
is preloaded, moved under the plane and then hoists itself 
into position on the underside of the fuselage by means of 
the PACIFIC-WESTERN cable drum type actuator. Driven 
by a three horsepower electric motor, this 1508:1 ratio actu- 
ator spools four cables at once, weighs only 70 pounds but is 
capable of lifting five tons. 

This is another example of many applications for a wide 
variety of power transmission problems which are regularly 
solved by our engineering department. Compact... rugged... reliable... our Model 130400 


Let our engineers give you a lift” on your gear problems. actuator loads 5 tons in 30 seconds on the Constellation. 


[ ] Write, wire or phone nearest plant or office 
for complete information. 


WESTERN GEAR WORKS, Seattle 4, Washington . 
WESTERN GEAR WORKS, Box 192, Lynwood, California >’ ‘ 
f PACIFIC GEAR & TOOL WORKS, Son Francisco 3, California U 
SALES REPRESENTATIVES: Portiond . . . Salt Lake City MEMBER 
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The Functions of an Angle of Attack Indicator. Western Flying, 
Vol. 27, No. 6, June, 1947, pp. 21, 28, 30. (Cf. AER 6/47:45.) 
Description of the Kollsman angle-of-attack indicator. 


Instruments, Meteorological 


Fins for Aerological Instruments. Maurice A. Garbell. The 
Journal of Meteorology, Vol. 4, No. 3, June, 1947, pp. 82-90, 
diagrs. Sreferences. 

An analysis of the manner and degree in which the lift and drag 
of fins concur in producing stability and damping in direction- 
indicating fluid-flow-measuring instruments. The measure in 
which toed-in fins increase, and in certain configurations decrease 
the fin effectiveness and the useful stable range of angles of yaw, 
is viewed critically. An arrangement of inward-facing fins with 
certain chambered airfoils affords a sharp profile-drag increase at 
negative angles of attack immediately below the angle of zero lift. 
This permits satisfactory values of static stability and rotary 
damping to be attained while reducing the fore-and-aft ‘“‘tail 
length.’’ This reduction reduced the infringement time lag in the 
response of flow-direction-indicating aerological and hydrological 
instruments. 


Insurance, Safety, and Rescue 


The Adequacy of the Passenger Liability Limits of the Warsaw 
Convention of 1929. J. Brooksand B. Parker. The Journal of Air 
Law and Commerce, Vol. 14, No. 1. Winter, 1947, pp. 37-43. 
Several countries have not ratified the Warsaw Convention of 
1929 in its present form with its present liability limit of $8,291.87 
per passenger. If this limitation were increased, it is reasonable 
to believe that these countries would not sign the new convention, 
and were it increased to anything that British and American 
practice would require, few of the other countries would ever 
ratify it. The entire Warsaw Convention should not be opened 
lest the air lines lose these practical limits that now exist. 
Insurance Aspects of Air Navigation. Jerome Lederer. Pre- 
print, Institute of Navigation Eastern Regional Meeting, New 
York, February 14, 1947. 6pp. 

An outline of the types and amounts of insurance that could be 
involved in the crash of an airliner. It is proposed that aircraft 
be installed with radio transmitters, which, in the event of a 
crash, would be detached from the aircraft and would transmit a 
distress signal automatically. 

Underwriting Memorandum on Airline Accidents. TJrans- 
portation Insurance Rating Bureau, Chicago, Aircraft Bulletin, 
Vol.7, No. 9, June 17, 1947. 7 pp. 

Thé Civil Aeronautics Board reports on crashes in recent years 
reveal no new accident causes. Many crashes have resulted from 
company negligence in not setting up proper safety procedures, 
deliberate taking of chances by pilots, and occasional flagrant 
violations of company and C.A.A. regulations. Five common 
faults in the operation of scheduled air lines are said to be: devia- 
tion from the airway, deviation from prescribed altitudes, in- 
attention to approach procedures, faulty maintenance, and lack 
f adequate training and supervision of flight and ground per- 
‘onnel. Three essential remedies are proposed: Government en- 
lorcement of its regulations, enforcement by the air lines of their 
wn procedures and regulations, and the establishment by the 
industry as a whole of an “‘office of flying safety” similar to that 
iperated by the Army Air Forces during the war. 

The Auliff Lifebelt. The Technical Instructor (Society of Li- 
ensed Aircraft Engineers, London), Vol. 2, No. 4, April, 1947, 
pp. 13, 14. 

Description of the Auliff Lifebelt, an approved type for use in 
vil aircraft, consists of a rubberized twill tube that is inflated 
‘rom a tube containing a charge of compressed gas. Directions 
ue given for inspection of the belt and its use. ; 


Landing Gear 


Note on the Reduction of Landing Distance by the Use of the 
Tricycle Undercarriage. J. R. Ewans. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2116, March, 
1989. 6pp., figs. 4 references. 

The replacement of a conventional by a nose-wheel under- 
‘amage should lead to a reduction in the landing distance by 
diminating float and by making it possible to use more powerful 
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brakes. When landing with an unbraked nose wheel and smooth 
tires on a grass runway at minimum approach speed, the landing 
run of a tricycle landing gear will be greater than that of a con- 
ventional landing gear. At normal approach speed the landing 
distance will be the same as that of a conventional craft. At an 
approach speed 50 per cent above the stall the three-wheel under- 
carriage would reduce the landing distance. If, however, all 
three wheels are braked, the tricycle will save 20 per cent of the 
landing distance at the normal approach speed. As the excess 
speed on the glide becomes greater the distance saved by the 
tricycle undercarriage increases; thus the range of approach 
speeds may he much greater than with conventional under- 
carriage and the judgment of the approach may be easier. 

The German View of the Tricycle Undercarriage; An Article 
Edited and Prepared with Comments by H. G. Conway from a 
German Report by Toennies and Gollung (Research Group for 
Tricycle Undercarriages—Interim Report, 1944), Issued by the 
Ministry of Supply as R.T.P./T.1.B. Translation No. G.D.C. 
3E/3T. Aircraft Engineering, Vol. 19, No. 219, May, 1947, pp. 
147-149, diagrs. 

This report, which covers nose-wheel loading and braking, 
trail or caster effects, shock absorber characteristics, tires, shimmy 
and shimmy dampers, includes much detailed information on the 
handling characteristics of the various aircraft involved. 


Lubrication and Lubricants 


Investigation of a Synthetic Lubricating Oil of the Ruhr- 
Chemie A. G. in the Hot-Cooled Single-Cylinder Test Engine. 
K. Dehn. (Deutsche Versuchsanstalt fiir Luftfahrt, ZWB/FB/ 
804, April 16, 1937.) U.S., Army Air Forces, Translation No. 
F-TS-938-RE, April, 1947. 18 pp., illus. 

The synthetic lubricating oil of the Ruhr-Chemie ‘‘SO 2001, 
improved quality” was compared with “‘Stanavo 140” in the hot- 
cooled BMW-VI single-cylinder test engine. For the oil of Ruhr- 
Chemie the period until the piston rings seized was considerably 
longer than for the reference oil. Especially notable also was the 
low wear of the piston rings in the test run of the synthetic oil. 
The testing of oil samples takenvafter running times of 10, 25, 35, 
50, 70, 80, and 90 hours showed generally normal aging. The 
increase of the saponification number, however, is unusually high. 

Determining Consistency on Small Samples of Lubricating 
Grease. R.F. McKibben. American Society for Testing Mate- 
rials, Bulletin, No. 146, May, 1947, pp. 74-77, illus. 3 references. 

The materials laboratory of the National Cash Register Com- 
pany has developed a ‘‘disk viscometer,’’ which tests lubricant 
samples as small as 4.2 mg. by measuring the torque transmitted 
by a rotating disc through a film of the lubricant to an opposing, 
balance-restrained, rotating disc. Operators are able torepeat de- 
terminations on a given sample within 14 per cent and to repro- 
duce another’s work within 19 per cent. g 

German Methods for Determining Lubricity of Oils and 
Greases (Project No. DP-151). W. W. Windisch. U.S., Army 
Air Forces, Technical Report No. F-T R-2139- ND, May, 1947. 
24 pp.,illus. 5references. A collection of translations describing 
16 test devices used in Germany in an attempt to establish a 
numerical value for the degree of lubricity displayed by a lubri- 
cant. 

The Hydrodynamic Lubrication of Finite Sliders. Charles P. 
Boegli. Journal of Applied Physics, Vol. 18, No. 5, May, 1947, 
pp. 482-488, figs. 8 references. 

A refinement and expansion of a work originally published as 
N.A.C.A. Advance Restricted Report No. E4122. Two approx- 
imations are made in the solution of Reynold’s lubrication equa- 
tion for the case of a finite slider. These approximations lead to 
a series of equations that are easy and rapid to use for flat sliders 
and which are also applicable to curved sliders. Examples of 
their use are given. A number of calculations determine the 
range of slider proportions to which they may be applied with 
sufficient accuracy. This method is of special value for wide 
sliders that are difficult or impossible to analyze by other methods. 


Maintenance 


Some Aspects of the Repair of the de Havilland Mosquito. 
A.J. Brant. Aircraft Engineering, Vol. 19, No. 219, May, 1947, 
pp. 163-174, illus. 
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2-0-2... thanks to 


American Shielding Conduit 


THE GLENN L. MARTIN COMPANY'S new 
“2-0-2” transport, to be a familiar 
sight at all of the nation’s commercial 
airports, has the added safety of shield- 
ing with American HTCD Conduit. 


This extensive use of HTCD Shield- 
ing Conduit eliminates all possibility 
for radio “noise nuisance” in primary 
leads, ignition and other wiring. For 
the latter wiring alone, American fur- 
nished 23 tailor-made shielding units 
—varying in length from 5” to 350”. 


“HTCD—D” TYPE CONDUIT 


An inner core of fully interlocked stain- 
less steel flexible tubing is covered with 
two carefully designed layers of tinned 
copper wire braiding. A molded syn- 
thetic cover gives comp'ete protection 
against dirt, dust, oi! and other foreign 
substances. 


American HTCD Shielding Conduit 
—approved by both the Army and 
Navy—is built to combine exceptional 
mechanical strength with the ultimate 
in electrical shielding characteristics. 
For these qualities, ‘‘HTCD” has been 
acclaimed by thirteen leading Ameri- 
can, and many foreign, airline opera- 
tors as the outstanding ignition shield- 


ing available today. tc 


ANACONDA 


™ mune to consumer 


American 


METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


Throughout Canada: 
THE CANADIAN FAIRBANKS-MORSE CoO., LTD. 
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The fuselage and the wing of the Mosquito were originally 
manufactured in one piece and were not readily detachable. This 
necessitated more extensive field repairs than were usually made 
on metal aircraft that had detachable fuselage sections and de- 
tachable port and starboard wings. The unavailability of whole 
fuselages and wings as replacement parts led to the cannibalizing 
of totally damaged aircraft. The use of synthetic resins in the 
field presented heating problems that were solved by the use of 
specially designed tents, electric blankets, and radiant heating. 
Diagrams of typical damage and detail repair specifications are 
numerous. 

Servicing and Maintenance. Basil Jackson. 
No. 2002, May 8, 1947, pp. 410, 411, diagr. 
Ease and efficiency of maintenance depends on the design of the 
iircraft. If this problem were given due consideration during the 
initial stages of design, subsequent major modifications might be 
avoided. 

Maintenance Job Methods. V-—Electrical Systems. James 
M. Linde. Air Transport, Vol. 5, No. 6, June, 1947, pp. 35, 36. 
An outline of the adjustment and operation of the generator 
system of the Douglas DC-4 and the run-up, check, and emer- 
gency operation of the generator system of the Lockheed Con- 
stellation. 

Enterprising Service Has No Limits. Scholer Bangs. 
tion, Vol. 46, No. 6, June, 1947, pp. 89, 90, 92, 94, illus. 
The activities and organization of the Burbank, Calif., plant 
of the Pacific Airmotive Corp., which is engaged in the mainte- 
nance and overhaul of aircraft and components, the distribution 
of aircraft equipment, and the production of special test equip- 
ment and tools 

Inspection Sign-Off in Transport Conversion. Willis L. Nye. 
Airports, Vol. 11, No. 6, June, 1947, pp. 35, 36, illus. 

The inspection sign-off sheet serves as a permanent record of 
the work done, by whom, and by whom inspected. In addition 
to fulfilling Civil Air Regulations, it can serve as a check list to 
coordinate work sequence and as evidence of work actually per- 
formed. 


Flight, Vol. 51, 


Avtia- 


Materials—General . 


Locking Fasteners: An Analysis of Self-Locking Fasteners 
Now Available for Use in Machine Elements. Harry Raech, 
Jr. Machine Design, Vol. 19, No. 6, June, 1947, pp. 128-132, 184, 
illus, 

The Electrochemical Industry in the Area of Bitterfeld, Ger- 
many. R. M. Hunter. Combined Intelligence Objectives Sub- 
Committee, Item No. 22, File No. 24-22, May, 1945. 37 pp. 
British Information Services, New York. $1.00. 


Materials—Metals and Alloys 


High Creep Strength Austenitic Gas Turbine Forgings. II. 
). A. Oliver and G. T. Harris. The Engineer, Vol. 183, No. 4767, 
June 6, 1947, pp. 502, 503, figs. 

Specimens of G.18.B steel were aged for 4,000 hours at 650°- 
‘30°C. Both the impact and the tensile strength decreased, while 
the proof stress and the maximum stress increased. Stress-to- 
rupture tests at high temperatures indicated that the ductility 
does not decrease with time and that under creep conditions there 
sa definite tendency for the percentage elongation at rupture to 
icrease as the rupture time goes up from 22 to 3,000 hours. 
Characteristics of Three High Temperature Alloys. J. B. 
Henry, Jr. The Iron Age, Vol. 159, No. 24, pp. 58-64, illus. 

_ S-588 is a nickel-chromium-iron alloy and S-590 and S-816 are 
iton-chromium-nickel-cobalt alloys that have been proved in 
Practice to be excellent high temperature alloys. The alloys are 
‘ompared from the standpoint of cost, physical properties, and 
methods of fabrication, heat-treatment, and machining. The use 
| vibration tuning-fork samples is suggested as the most accurate 
‘teria for modulus of elasticity measurements. 

Magnesium Alloy Developments. The Aeroplane, Vol. 72, 
No. 1879, June 13, 1947, pp. 629, 630, illus. 

During the war Essex Aero Ltd. produced magnesium fuel and 
oil tanks, The principal alloy used contained 2.5 per cent Mn, 
%4.45 per cent Mg, and 3.05 per cent impurities and was found to 
laye the best welding properties of those investigated. Weight 
Stwo-thirds that of aluminum, and strength is nearly the same 
asthat of dural. 
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The Influence of Calcium on the Grain Size of Magnesium. H. 
Vosskiihler. (J. G. Farbenindustrie, Versuchsbericht Nr. 96/ 
1940.) Gt. Brit., Ministry of Supply, RTP/TIB Translation 
No.GDC8/4T. 2pp., illus. 

The Influence of Various Gases on Cast Elektron. G. Siebel. 
(I. G. Farbenindustrie, Versuchsbericht No. 102/1942.) Gt. Brit., 
Ministry of Supply, RTP/TIB Translation No. GDC 9/11T. 
6 pp., figs. 

Some Tests Relating to the Magnesium-Hydrogen Effect as 


Propounded by Dr. Mannchen. F. Sauerwald. (/. G. Farben- 
industrie, Versuchsbericht Nr. 96/1942.) Gt. Brit., Ministry 
of Supply, RTP/TIB Translation No. GDC 9/10T. 4 pp., 


figs. 

Creep Strength of the Elektron Casting Alloys at 150°C. H. 
Vosskiihler. (J. G. Farbenindustrie, ‘Versuchsbericht Nr. 40/ 
1939.) Gt. Brit., Ministry of Supply, RTP/TIB Translation 
No.GDC9/3T. 22 pp., figs. 

Notch Effects in High Strength Aluminum Alloys. L. 
Shapiro. The Iron Age, Vol. 159, No. 24, June 12, 1947, pp. 52 
56, illus. 

A report on the effect of internal and external section discon- 
tinuities on the notch sensitivities of aluminum alloys. Ultimate 
strength of full spar-cap sections of the alloys 14S-T and 75S-T 
was determined. Bars, plates, and extrusions of alloys 14S-T, 
24S-T, and 75S-T were tested in tension. The effect of notch on 
the limiting strain was determined for extrusions and bars of all 
three alloys. The tests were confined to axially loaded tension 
specimens with a single hole, with multiple holes, and with a hole 
used to apply a load to a member. The stress notch sensitivity 
was found to be greater for bars than for plates and greater for 
extrusions than for bars. For any one method of fabrication the 
order of sensitivity of the material increased in the order: 14S-T, 
75S-T, and 24S-T. The tests of strain notch sensitivity indicated 
that the order of the three alloys was reversed. There was a 
greater loss of ductility in 14S-T and 75S-T than in 24S-T. 
24S-T displayed less strain notch sensitivity than 75S-T. 

The Relationship of the Growth Exhibited on Nitriding to the 
Microstructure of the Nitrided Specimen. II. Lester F. 
Spencer. Steel Processing, Vol. 33, No. 5, May, 1947, pp. 297- 
308, illus. 

Sixteen samples of steel that were given various heat-treat- 
ments prior to nitriding are examined to determine the amount of 
free ferrite present in the sample and its relation to the increase 
in size of the specimen that is exhibited during nitriding. 


Materials—Plastics and Plywood 


Ignition Temperatures of Rigid Plastics. E. M. Schoenborn 
and D. S. Weaver, Jr. American Society for Testing Ma- 
terials, Bulletin, No. 146, May, 1947, pp. 80-87, diagrs. 8 refer- 
ences. 

By measuring the actual temperatures that prevail at known 
points within a specimen at the instant of ignition it is possible to 
evaluate an apparent ignition temperature for the surface. This 
temperature value is found to depend primarily on the nature of 
the substance and upon the temperature of the heat source. At 
any given furnace temperature, it is shown that the apparent 
ignition temperature is a function of the time required to ignite 
the specimen. This relationship is essentially independent of the 
nature of the materials tested and appears to hold over a wide 
range of temperatures and times. The probable mechanism of 
ignition is discussed. A rigorous analysis of the flammability 
problem is complicated by a lack of information about the ther- 
mal properties and the difficulty of applying unsteady-state heat- 
transfer theory to materials that deform, decompose, or are other- 
wise thermally unstable at the temperatures involved. 

Synthetic Resin Glues. The Technical Instructor (Society of 
Licensed Aircraft Engineers, London), Vol. 2, No. 4, April, 1947, 
pp. 8-12. Description of the properties and methods of employ- 
ing Aerolite 306, a urea formaldehyde synthetic resin glue. 

Hardness and Abrasion Resistance of Plastics. L. Boor, J. D. 
Ryan, M. E. Marks, and W. F. Bartoe. American Society for 
Testing Materials, Bulletin, No. 145, March, 1947, pp. 68-78, 
figs. 

Samples of typical commercial plastics were tested for proper- 
ties associated with the descriptive term ‘“‘hardness.”’ Included 
were various indentation, scratch, and wear methods. At least 
five aspects of behavior, each one contributing in various degrees 
to the test value obtained by any given method, are indicated. 


» 

. 


Materials—Protective Coating 


Chemical Notes to the Booklet ‘cDesmophen-Desmodur as 
Varnish Raw Materials.” (J. G. Farbenindustrie, March, 1944.) 
Gt. Brit., Ministry of Supply, RTP/TIB Translation No. GDC 
9/1/T. 2pp., diagrs. 


Medicine 


An Investigation of Errors Made by Pilots in Judging the Alti- 
tude of an Aircraft Without the Aid of Vision. U.S., Army Air 
Forces, Air Matériel Command, Engineering Division, Aero 
Medical Laboratory, Memorandum Report No. TSEAA-694-13, 
May 2, 1947. 22 pp., diagrs. 2 references. 

The misleading character of body sensations and the frequency 
of illusory sensations offer an explanation for the difficulty re- 
ported by pilots in believing their instruments and furnish a 
partial explanation for the conditions of vertigo that sometimes 
develop. The findings indicate that ease of interpretation and 
“naturalness” of sensingshould be made a primary requirement on 
the design of all flight instruments in order to eliminate the need 
for mental interpretation and provide the pilot with instruments 
that are easy to believe even when the indications are in opposi- 
tion to his bodily sensations. 

Kinesthesia in Flying. Edwin H. Carnes. 
cola), Vol. 6, No. 3, July 1, 1947, pp. 201-207. 

An analysis of the part played by the pressure sense, vision, 
proprioception, and the vestibular sense in the pilot’s judgments 
of attitude and motion. Contact flying requires a development of 
these senses to a high degree, but under certain conditions, and 
particularly during instrument flying, illusions that they some- 
times produce must be recognized and suppressed. 

Poor Eyesight and Good Flying. Waldo E. Rassas. 
Vol. 10, No. 6, June 1, 1947, pp. 47-50, 52-55, illus. 

Tests conducted by the University of Tennessee to determine 
the effect of defective vision on the ability of a student to learn 
to fly seem to indicate that visual acuity sufficient to drive an 
automobile is sufficient to pilot an airplane. 

Aviation Ophthalmology. Brittain F. Payne. The Military 
Surgeon, Vol. 100, No. 6, June, 1947, pp. 488-497, table. 


Contact (Pensa- 


Air Facts, 


Meteorology 


Meteorological Conditions Associated with Flight Measure- 
ments of Atmospheric Turbulence. B. B. Helfand. U.S., 
N.A.C.A., Technical Note No. 1273, June, 1947. 33 pp., illus., 
maps. 4references. 

The results obtained from a series of flight measurements of 
atmospheric turbulence within convective-type clouds, and data 
obtained from meteorological soundings are presented together 
with descriptions of the flights and concurrent weather con- 
ditions. The results are intended as a background for the fore- 
caster and pilot by illustrating the turbulence conditions as indi- 
cated by effective gust velocities in convective clouds under spring 
and summer weather conditions along the eastern coast of the 
United States. 

Radar Storm Detection. Raymond Wexler and Donald M. 
Swingle. American Meteorological Society, Bulletin, Vol. 28, No. 
4, April, 1947, pp. 159-167, figs. 15 references. 
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The theory of radar storm detection is derived. The power re. detec 
ceived from rainstorms varies inversely as the fourth power of the by tl 
wave length and the square of the range and directly as the Gern 
summation of the sixth powers of the radii of the droplets effec. ized 
tively illuminated. Rain has a greater reflectivity than clouds mariz 


not associated with rain by a factor of about 10°. Absorption by 
oxygen_and water vapor causes attenuation of the radar beam, 
For 3.2-cm. radiation the experimental two-way attenuation 
through 10 km. of rain intensities, chosen as light, moderate, and 


heavy, are approximately 16, 51, and 83 per cent, respectively, Pre 
For most storm-detection purposes, radar utilizing wave lengths No. 1 
in the vicinity of 3 to 6 cm. is more suitable than 9- to 12-cm, The 
equipment. Through appreciable distances of moderate or _ 

the ni 


heavy rain, use of the 10-cm. radar gives a greater return signal 


than 3-cm. equipment. systen 

The “Bright Line” in Radar Cloud Echoes and Its Probable ed 
Explanation. Horace R. Byers and Richard D. Coons. The aeee 
Journal of Meteorology, Vol. 4, No. 3, June, 1947, pp. 75-81, illus, | ™°254 
4 references. castin§ 

Observations with 10-cm. height-finding radar of echoes from bbe 
stratified clouds indicate a horizontal band that produces a age 
stronger return than the parts above or below it. The height of veoahias 
‘bright line’ occurrence is always at the freezing level and there. . ge 
fore supports the idea of drop formation and, consequently, radar- red ; > 
target formation in the colloidal unstable layer of heterogeneous ta a 
ice-water mixture. Examples are given from the thunderstorm in: xh 
observation network in the vicinity of Orlando, Fla. pny 


Frontal Contour Charts. A. M. Crocker, W. L. Godson, and The] 
C. M. Penner. The Journal of Meteorology, Vol. 4, No. 3, June, FJ Vol, 39 
1947, pp. 95-99, diagrs. 5references. The | 

A study of frontal contour charts shows that isolated or semi- | which ji; 
isolated domes of cold air and pockets of warm air are found at adapted 
intervals. The influence of these domes and pockets on the 
mechanism of general circulation is discussed. 

Entrainment of Air Into a Cumulus Cloud. Henry Stommedl. 
The Journal of Meteorology, Vol. 4, No. 3, June, 1947, pp. 91-94, 
figs. Photo 


As a cloud rises, air from the environment is drawn in and | Cullen, 
mixed with the cloud substance, thus modifying the mechanical | 1947, pp 
and thermodynafnic characteristics of the cloud. A method is} the Biki 
developed for computing the amount of entrainment from the Photo; 
known temperature and the specific humidity inside and out | roll. Py 
side the cloud. The concentration of water in the form of droplets | pp. 23-3: 
is also determined. The F; 

Some Notes on Visibilities at Salt Lake Airport. William M, | Photogra 
Schmalz. American Meteorological Society, Bulletin, Vol. 28, No 92, 
4, April, 1947, pp. 179-186, figs. 4 references. 
. Military Aviation Airfran 
cal Engiy 


The War in the Ether. E. B. Addison. Royal Aeronautical figs, 
Society, Journal, Vol. 51, No. 437, May, 1947, pp. 425-436. Dis- An exh: 
cussion, pp. 436-439. the ye line: 

The use of radio and radar to guide military aircraft and to headings: 
detect the approach of enemy airplanes produced corresponding 1935: the 
countermeasures that distort or duplicate guide beams, thus pre: which den 
venting effective approach to a target, and methods of jamming manufacty 
and decoying which reduce the effect of radar installations forf 1p, outbre 
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by the Allies during the Battle of Britain and in the bombing of ~ 
Germany and the work of special R.A.F. group No. 100, organ- 
jzed to carry out these measures over enemy territory, are sum- 
marized. 


The extensive use of radio countermeasures 


Navigation 


Pressure Navigation. Richard Allen. 
No. 1878, June 6, 1947, pp.-601-603, figs. 
The comparison of pressures observed in flight to measure the 
strength and direction of the wind acting on the aircraft provides 
the navigator with a reliable means of dead reckoning. This 
system of navigation, known also as ‘‘aerologation” and “‘pressure 
pattern flying,”’ is dependent on a true altimeter by which the 
difference between true altitude and pressure altitude can be 
measured. The geostrophic wind theory, upon which all fore- 
casting of winds is based, holds that the wind (above 1,500 ft. 
over water) is parallel to the isobars, and its velocity is directly 
proportional to the gradient. This equation makes it possible for 
the slope of pressure along the aircraft’s track to be converted to 
acomponent of drift. In the same way the slope of pressure at 
right angles to the track can be measured on the chart to find the 
head- or tail-wind component. This factor, which can be esti- 
mated in advance, makes it possible to select the best-time track. 
In pressure navigation it is possible to amend a forecast upper-air 
chart in flight and take advantage of favorable tail winds. 

The Dimensions of Flight. A. F.Bonnalie. U.S. Air Services, 
Vol. 32, No. 6, June, 1947, pp. 8, 9, 28. 2 
The relation between the nautical mile and the great circle, 
which in turn bears a direct relation to time, is intrinsically better 
adapted to navigation and air transport than the metric system. 


The Aeroplane, Vol. 72, 


Photography 


Photography and Photogrammetry ‘‘Cross Roads.” Paul T. 
Cullen. Photogrammetric Engineering, Vol. 13, No. 1, March, 
1947, pp. 95-100. The work of the A.A.F. unit that photographed 
the Bikini atomic bomb experiments. 

Photogrammetric Mapping Operations in Canada. John Car- 
roll. Photogrammetric Engineering, Vol. 13, No. 1, March, 1947, 
pp.23-32. 5references. 

The Future of Mapping in the Americas. Andre Simonpietri. 
Photogrammetric Engineering, Vol. 18, No. 1, March, 1947, pp. 85- 
92. 


Production—General 


Airframe Production. Eric Mensforth. Institution of Mechani- 
cal Engineers, Proceedings, Vol. 156, No. 1, 1947, pp. 24-38, 


An exhaustive study of air-frame production in England during 
the years 1935-1945. The paper is organized under the following 
headings: the basis for expansion which existed in the industry in 
1935; the general organization of the industry; pre-production, 
which describes engineering design and development, prototype 
manufacture, manufacturing control, and the supply position at 
the outbreak of the war; production, which covers the principal 
processes, such as machining, fabrication, forming, welding, and 
assembly; production results; labor; and efficiency. It is shown 
dearly that economy was achieved by the “group system” of 
production, under which groups of prime contractors, each as a 
coordinated whole, built the same aircraft design; by the co- 
ordination of the Ministry of Aircraft Production; and by the 
standardization of aircraft parts and detailcomponents, which was 
achieved through the Society of British Aircraft Constructors. 


In the introduction the British industry is compared with that of 
the United States during the same period. 
A Briton Looks at Sweden’s Aircraft Industry. I—Aircraft, 
#—Engines. Richard A. Robbins. The Aeroplane, Vol. 72, Nos. 
1874, 1875, May 9, May 16, 1947, pp. 480, 483-486, pp. 513-515; 
Plus, 
lL The author visited the two major Swedish aircraft manu- 
acturers, Svenska Aeroplan Aktiebolaget and Svenska Flygmotor 
tiebolaget. An outline of the history of the Svenska Aeroplan 
B. mentions the aircraft built between 1931 and 1939. The 
Pant at Linképing is briefly described. A technique of cutting 
‘elt. plate steel by band saw, in which the back of the saw is 
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used to produce sufficient heat to melt the plate, is mentioned. 
Specifications are given for the Saab B-18B, 90 Scandia, and the 
91 Safir, J-21A. 

II, The Svenska Flygmotor A.B. is manufacturing the Daim- 
ler-Benz 1,476-hp. aircraft engine. This is to be discontinued, 
and the Goblin is to be built under license from de Havilland. 
This plant is also producing a Swedish four-cylinder, twin-opposed 
140-hp. engine, the F.451A, for the Safir. A six-cylinder model of 
the same design develops 210 hp. 


Production Methods 


Fuselage Frame Production. S. C. Poulsen. Aircraft Pro- 
duction, Vol. 9, No. 104, June, 1947, pp. 203-208, illus. 

A machine was developed by A. V. Roe and Co., Ltd., which is 
capable of forming circular frames of almost any diameter from 
flat strip. It produces a continuous accurately curved section 
that is cut off periodically at the appropriate point to give com- 
plete frames with only one joint. The machine is worked by one 
operator. Forming and curving of the section are accomplished 
by rolling, which is carried out in six progressive stages. The first 
four stages partly form the section, the fifth forms and curves, and 
the sixth finishes the section to size but does not influence the 
curvature. 

Light-Alloy Castings. J. A. Oates. Aircraft Production, Vol. 
9, No. 104, June, 1947, pp. 218-223, illus. 

A survey of. the casting and machining methods used by Well- 
worthy Piston Rings, Ltd., in the production of aircraft pistons 
and other parts. Foundry procedure is treated in detail. Fac- 
similes are reproduced of the master foundry casting card on 
which are recorded the instructions and data for each different 
die-cast component and of the foundry operator’s instruction 
card. 

Welding of a Large Casting in A9V. M. Schonberg. (J. G. 
Farbenindustrie, Versuchsbericht Nr. 89/41.) Gt. Brit., Ministry 
of Supply, RTP/TIB Translation No. GDC 9/8T. 4 pp., 
diagr. 

Penetration and Welding Speed in Contract Arcwelding. P. C. 
van der Willigen. The Iron Age, Vol. 159, No. 22, May 29, 1947, 
pp. 70-72, illus. 

Weld penetration in the contact arc-welding process is appre- 
ciably deeper than with conventional electrodes. The welds are 
stronger and less subject to undercutting. Heavy electrodes used 
for the first pass, together with higher heat efficiency of the con- 
tact electrode, result in an increase in welding speed of as much as 
50 per cent. 

The Development of Spot-Welding Processes and Their Appli- 
cations. Krause and others. (Weser Flugzeug G.m.b.H., Pro- 
duction Methods Reports, Welding Section, Report No. 1, October 
12, 1943.) Gt. Brit., Ministry of Aircraft Production, RTP/TIB 
Translation No.GDC3E/17T. 15 pp., illus. 

Testing Spot Welds: A New Non-Destructive Method for 
Stainless Steel. A.M.Armour. Aircraft Production, Vol. 9, No. 
104, June, 1947, pp. 233-235, illus. 

The Metroflux captive-fluid magnetic detector cell, developed 
by the Metropolitan-Vickers Research Department, consists of a 
transparent plastic molding in the form of a shallow dish with a 
thin diaphragm forming a back that is usually white and opaque. 
The cell contains a small quantity of black magnetic fluid made up 
of minute magnetic particles suspended in a light oil. If the de- 
tector is placed on a magnetized sheet face containing a spot weld, 
the magnetic particles will reveal the spot weld as a black particle 
pattern on the white diaphragm. This will occur only if the 
magnetic properties of the spot differ appreciably from those of 
the parent sheet. The detector, therefore, shows only those spots 
that have reached a high enough temperature during welding to 
produce satisfactory welds. Most ferrous stainless alloys can be 

tested by this method. 

Spotweld Analyzer for Maintenance Work. D. F. Hays. 
Tron Age, Vol. 159, No. 24, June 12, 1947, pp. 49-51, illus. 

A compact test instrument provides instantaneous and con- 
tinuous indication or retording of the tip-force and welding cur- 
rent variations with time. Electrodes equipped with strain gages 
can be installed in the machine to be tested, the strain-gage 
bridge balanced, the sweep tip leads connected, and all prepara- 
tory adjustments can be accomplished in approximately 5 min. 

Production of Hydraulic Equipment. II—Fixtures Used in 
Machining Thin-Walled and Other Work: Highly Accurate 
Surface-Finishing of Small Components. Aircraft Production, 


The 
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Martin 2-0-2 receives type certificate after rigorous 8-month test program. 


Vol. 9, No. 104, June, 1947, pp. 226-231, illus. 
57.) 

Science Meets Production; How Scientific Know-How Solves 
Some of the Knotty Production Problems. Gilbert C. Close. 


Air Trails and Science Frontiers, Vol. 28, No. 4, July, 1947, pp. 
24-26, 73-76, illus. 


(Cf. AER 8/47: 


Production Tools and Equipment 


Tube-Bending Tool and a Hand Tool for the Determination of 
Length of Rivets for Various Types of Rivet Heads. (Junkers 
Flugzeug und Motorenwerke, Ju/T/41, June, 1942.) U.S., Army 


Air Forces, Translation No. F-TS-1915-RE, May, 1947. 3 pp., 
illus 


Propellers 


The Application of the Calculus of Variations to Propeller De- 
ign with Particular Reference to Spitfire VII with Merlin 61 En- 
fine. A. B. Haines and K. V. Diprose. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2083, May, 1943. 
31 pp., figs. 

The calculus of variations method can give useful indications of 
the best type of plan form and pitch distribution for optimum 
Performance under any given set of conditions. Applying the 
method to the example chosen results in highly twisted blades 
having their maximum width fairly far out and with rather 
Pointed tips. Designing the blade shape to improve the efficiency 
attop speed results in an improvement of 2 to 3 per cent over the 
tange from top speed to climb conditions. 

NACA Five-Blade Quiet Prop Forecasts Noise Nuisance End. 
Alexander McSurely. Aviation News, Vol. 7, No. 23, June 9, 
pp. 16-17, illus. 

Experimental design has a diameter of 98 in. and a blade chord 
of 41/2 in. Each blade is pitched 30° at #/, station. When 
Mounted on a Stinson L-5 the noise level is approximately 63 db. 
When cruising at 110 m.p.h. at an altitude of 300 ft. The engine 

huffler is cooled by airflow from a scoop under the fuselage. Re- 


. gearing operated the propeller at 1,000 r.p.m. during the 
sts, 


Overhaul of the Hamilton Propeller. S. D. McCormick. <Air- 
ports, Vol. 11, No. 6, June, 1947, pp. 37, 38, illus. Directions for 
disassembling, cleaning, inspecting, adjusting, and reassembling 
the hydromatic propeller. 

Hydromatic Propeller Test Machine. Greer Hydraulics, Inc., 
Release, Recd. June 24, 1947. 1 p., illus. 

The GT-185 test machine consists of a test table and a com- 
pletely self-contained, portable power unit. It has been developed 
for simple operation and provides ample power to handle the 
latest type of propeller domes. The shutoff valves are solenoid- 
operated, and positive action controls prevent lost motion. 


Radio and Electronics 


4-Band Automatic Radio Direction Finder for Transport Planes. 
Richard H. Bailey. Radio News, Vol. 37, No. 6, June, 1947, pp. 
68, 69, 128-130, illus. 

The four-band radio direction compass AN/ARN-6, developed 
by the Fairchild Camera and Instrument Corporation at Wright 
Field for the Army Air Forces, is now available on the commercial 
market. The entire unit weighs 60 Ibs., covers a range of 100 to 
1,750 ke., and affords combined visual and aural indication. A 
thyraton loop control automatically turns the compass loop to 
face the station being received and indicates direction with an 
accuracy of 1°. 

Timer for Radar Echoes. L.A. Meacham. Bell Laboratories 
Record, Vol. 25, No. 6, June, 1947, pp. 231-236, illus. 

Descriptionand circuit diagramsof an asynchronous radar range 
unit. The method, which was used previously at lower speeds for 
measuring telegraphic distortions, employs an oscillator that can 
be started and stopped suddenly enough to allow the independent 
time measurements to be made on terms of cycles and fractions of 
cycles of the resulting trains of oscillations. 

Radar Eyes for the Black Widow. J.B. Maggio. Bell Labora- 
tories Record, Vol. 25, No. 6, June, 1947, pp. 221-226, illus. 

The AN/APG-1 radar was installed on the Northrop P-61 
night fighter to fulfill the functions of searching the area ahead of 
the interceptor for targets and of automatically tracking a specific 


target in range and direction. Operation of the equipment is de- 
scribed in detail. 
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RCA Develops Aircraft Antenna Completely Eliminating Drag. 
Radio Corporation of America, RCA Victor Div., Release, Recd. 
June 24, 1947. Ip. 

The RCA Type MI-19727 slot antenna, which consists of an 
aluminum cavity-resonating-device installed in the wing or 
fuselage, replaces the protruding half-wave dipole antenna. The 
exposed face is covered by Plexiglas to retain the streamlines of 
the aircraft surface. The antenna produces the radiation pattern 
required for aircraft radar altimeters and is suitable for transmis- 
sion and reception in the 420- to 460-mc. band. 

A Broad-Band Antenna of Changeable Radiation Pattern for 
Centimeter Waves. Otmar Stuetzer. (EIS/Graef/266, July, 
1941.) U.S., Army Air Forces, Translation No. F-TS-1120-RE, 
May, 1947. 8pp., illus. Design notes on an antenna with uni- 
form output impedance over a broad band and an adjustable 
radiation pattern. 

Miniature Antennas—A New Tool for the Antenna Designer. 
George Sinclair. Radio News, Vol. 37, No. 6, June, 1947, En- 
gineering Dept., pp. 17, 18, 31, illus. 1 reference. (Cf. AER 
3/47:81.) 

Report on Swiss Radio-Frequency Signal Generator, Model 
601. Roy L. James. (Project No. EE-54, Analysis Made by 
General Radio Co.) U.S., Army Air Forces, Technical Report 
No. F-T R-1144- ND, May, 1947. 13 pp., illus. 

The equipment was used by the Germans as a standard signal 
generator The generator has eleven bands covering a range of 
§5ke.to31 me. The equipment is unduly massive. Performance 
is in most respects inferior to that of equipment currently pro- 
duced in the United States. Only with respect to the frequency 
calibration of the main dial and the low-frequency-drift charac- 
teristic, which is particularly noticeable in the range 43-96 kc., is 
itabove average. The coil for this range is a ceramic form with 
metal deposited in a spiral groove to form the winding. 

Activated Phosphors. I—The Activation of Phosphors to 
Infra-Red. B. Tomaschek and P. Brauer. (ZWB/FB/ Nr. 
1695/1, April 17, 1948.) Gt. Brit., Ministry of Supply, RTP/ 
TIB Translation No. GDC/10/348T. 12 pp. 30 references. 


| Rotating Wing Aircraft 


The Performance of Rotating Wing Aircraft. C. F. Toms. 
Aircraft Engineering, Vol. 19, No. 219, May, 1947, pp. 150-158, 
162, diagrs. 

An analysis of the problems involved in rotating wing aircraft 
rotors based on simple “‘strip’’ theory, disregarding the effects of 
periodic flow conditions on airfoil section force coefficients and 
using a system of force and torque coefficients and parameters 
similar to those employed in the case of propellers. In its general 
form the analysis can be applied graphically to rotors having an 
arbitrary blade plan form and an arbitrary blade twist. The 
malysis is applied to two particular blade plan forms with zero 
twist and to one of these plan forms with a particular twist. The 
resulting charts are simple to use. It is assumed that rotor blades 
donot twist or bend under load. Both the autorotational and the 
propulsive types of operation are considered. The results of the 
-falysis for autorotation agree well with available experimental 
tata. The results obtained for power rotation should be equally 
rliable despite the lack of suitable data. 

Airfoil in Sinusoidal Motion in a Pulsating Stream. J. Mayo 
Greenberg. U.S., N.A.C.A., Technical Note No. 1326, June, 
1947. 20pp., figs. 3 references. 

The forces and moments on a two-dimensional airfoil in har- 
honic motion in a pulsating stream are derived using the theory 
nonstationary incompressible potential flow and including the 
¢ plug Is colfect of the continuous sheet of vortices shed from the trailing 
n land, wate#ese. The form of the wake is assumed to be sinusoidal. A 

,JPumerical example for the approximation of the wake shows ex- 

greement with previous work done on the special case of a 


rin sustained ationary airfoil. The results obtained are expected to be useful 
+h unqualifie mthe study of forced vibrations and flutter of rotary-wing air- 
craft engind raft, the lifting surfaces of which are in air streams of variable 


velocity. 


Practical Engineering of Rotary Wing Aircraft. X. Harris 
ip. Campbell. Aviation, Vol. 46, No. 6, June, 1947, pp. 54-57, 

Ms. (Cf. AER 6/47:53.) 

Detail drawings of various designs used for attaching rotor 
Hades to the hub. These unions must permit pitching of the 
b E n ¢ ‘ividual blades and coning of the entire rotor. Calculations are 

orked out to determine the strength required in the drag pivot 


over ABC 
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pin, the extension link at the drag pin, and the flapping pivot and 
lugs. 

Helicopter Control Systems. George D. Ray. Machine De- 
sign, Vol. 19, No. 6, June, 1947, pp. 101-106, illus. 

The design of the cyclic-pitch and tail-rotor control system of 
the Bell 47 helicopter. Control procedure, control elements, feed 
back, irreversible controls, and throttle control are described in 
detail. 

Development Problems of the H-100. Arthur C. Schouw. 
American Helicopter, Vol. 7, No. 7, June, 1947, pp. 20, 21, 36-88, 
figs. 

An account of the development of a wind tunnel to test heli- 
copter rotors, and a discussion of the problems met in developing 
the H-100. A system of automatically compensating air scoops 
was devised to provide a constant flow of coolant air over the 
motor at all times. Moisture effects in wood rotor blades were 
found to disturb blade balance. This led to the adoption of 
metal blades. 

The Helicopter and Jet Propulsion. E.S. Franklin. American 
Helicopter, Vol. 7, No. 7, June, 1947, pp. 22, 35, figs. 

The Helicospeeder designed by Antoine Gazda employs a main 
thrust along the longitudinal axis and opposing jets to compen- 
sate for the torque of the rotating airfoil. Anthony Sbrilli pro- 
poses a jet as the prime mover of the rotor and jets of compressed 
air expelled from jet tubes coaxial with the rotor. F. A. Howard 
in his patent describes a system in which a compressor in the 
fuiselage supplies through conduits a combustible mixture to a 
combustion chamber at the tip of the rotating wing. A. E. Larsen 
has proposed a rotor driven by small jet-driven propellers 
mounted at the tips of the rotor blades. 

Flettner-282. M. Berry. American Helicopter, Vol. 7, No. 7, 
June, 1947, pp. 18, 19, 33, 34, diagr. 

Design details of the Flettner 282. This is a one- or two-place 
aircraft employing two intermeshing two-blade rotors, driven by 
a Siemens Halske 4A seven-cylinder air-cooled engine. The eight- 
blade 26.8-inch wooden engine-cooling fan is mounted on an ex- 
tension of the drive shaft. Air enters at the bottom of the 
fuselage, passes through the fan to the engine, and passes down 
and out through another opening in the bottom of the fuselage. 
No means of controlling the airflow is provided. Normal engine 
temperature is 225°C. Longitudinal and lateral control is ac- 
complished by joint cyclic-pitch change of the two rotors—i.e., by 
tilting both gimbal rings in the same direction. 

Notes from Helicopter School. I. Wolfgang Langewiesche. 
Air Facts, Vol. 10, No. 6, June 1, 1947, pp. 62-79, illus. A popular 
description of the technique of operating a helicopter. 

Limitations in Helicopter Design. II. J. A. J. Bennett. 
American Helicopter, Vol. 7, No. 7, June, 1947, pp. 10, 11, 30-35, 
figs. (Cf. AER 7/47:65.) 


Seaplanes and Flying Boats 


Aerodynamic Characteristics of Three Planing-Tail Flying- 
Boat Hulls. Campbell C. Yates and John M. Riebe. U-.S., 
N.A.C.A., Technical Note No. 1306, June, 1947. 21 pp., illus. 
6 references. 

An investigation was made to determine the aerodynamic 
characteristics of three planing-tail flying-boat hulls that differed 
only in the amount of step fairing. The hulls were derived by 
altering the step and afterbody of a conventional flying-boat,hull 
having a transverse step. The planing-tail hull with a large 
pointed step had about the same minimum drag coefficient, 
0.0065, as the conventional hull of the same overall length-beam 
ratio. The hulls with step fairing had up to 18 per cent less 
minimum drag coefficient than either the conventional hull or 
planing-tail hull with a large pointed step. The angle of attack 
for minimum drag was generally between 3° and 5°. Longitudinal 
instability and lateral instability were similar for all planing-tail 
hulls tested and were about the same as for the conventional hull. 

Hydrodynamic Impact Loads in Smooth Water for a Prismatic 
Float Having an Angle of Dead Rise of 30°. Robert W. Miller and 
Samuel Leshnover. U.S., N.A.C.A., Technical Note No. 1325, 
June, 1947. 14 pp., diagrs. 5 references. 

In order to secure a compromise between the good planing 
characteristics of a flat bottom and the impact-reducing proper- 
ties of a V-bottom, an analysis was made of experimental data for 
fixed trim impacts in smooth water of a prismatic-float forebody 
having an angle of dead rise of 30° at a trim 6° and 15°, and ofa 
similar float of 221/2° angle of dead rise at 6° trim. In this analy- 
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Endurance Testing Equipment 
specially designed and arranged 
by Curtis cancels out rotor inertia 
until test speed is reached. The 
Hi-EFF Hydraulic Dynamometer 
and associated electrical instru- 
ments give exact endurance and 
efficiency data, operating from 
zero to 40 degrees. 


The test shown acts as an “Insurance Policy’ to users ot 
Curtis Universal Joints . . . 

We designed this special equipment to enable us to 
know exactly the life endurance and efficiency of Curtis 
joints operating at any angle. 

Such complete laboratory tests INSURE YOU of having 
a product that meets, and in most cases surpasses, your 
requirements for strength, durability, smooth operation 
and low maintenance. 

Curtis Universal Joints have proved the value of such 
careful checking in thousands of installations in planes 
of all types, machine tools and special applications. 
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YOUNG 


OIL TEMPERATURE REGULATORS 


FOR PERSONAL AIRPLANES 


“Streamaire" Regulator (above) is a new 
jacketless, light-weight type. Internal oil 
passages provide anti-congealing, warm- 
up performance. Equipped with thermo- 


static control and relief valve. Available 
in 4” to 9” diameters and wish 15 or 30 
lb. spring loaded relief valve. 


rectangulor 
cooler for 


Model No. 54692, 
tube-and-fin-type oil 
separate mounting. 


@ Keeping pace with the demands of the constantly 
changing picture in aviation, Young Engineers have 
established a reputaticn as a source for specially de- 
signed aeronautical heat transfer equipment. Typical 
are the two new, exceptionally efficient, low-cost oil 
temperature regulators, above. Mite-size, but mighty 
able, they are designed and engineered for special- 
ized application. Here again, care in planning and 
procedure pays off in maximum efficiency . . . pet 
formance plus . . . longer life. Refer your cooling 


problems to Young Engineers today. 


YOUNG 


HEAT TRANSFER 
PRODUCTS 


YOUNG RADIATOR CO. 
Dept, 1/7-) Racine, Wis., U.S.A. 


AUTOMOTIVE AND INDUSTE 
PRODUCTS 
Gas, gasoline, Diesel engine 
radiators * Jacket water coolers * 
exchangers ® Intercoolers 
© Evaporating coolers Oil cooles 
Gas coolers Atmospheric cooliag 
condensing units * Supercharge 
coolers ® Aircraft heat transfer 
HEATING, COOLING and 
AIR CONDITIONING PRE 
Convecters Unit Heaters 
coils © Cooling coils & 
© Air conditioning units * 
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sis the effects of chine immersion and afterbody were small. The 
loads encountered during impact can be predicted by the curves 
and equations presented in this paper. For each trim a single 
curve may be used to represent the maximum loads for a wide 
, range of impact conditions. The variation of hydrodynamic im- 
ORS pact load with the dead-rise angle may be represented, for the 
range of dead-angle rise considered, by a function that agrees with 
the experimental data within about 6 per cent. An increase in 
dead-rise angle according to this formula results in a considerable 
decrease in the loads encountered. 

Recent Developments in Flying Boats. I, II. Henry Knowler. 
Engineering, Vol. 163, Nos. 4243, 4244, May 23, May 30, 1947, pp. 
441-444, figs.; pp. 463, 464, diagrs. (Cf. AER 4/47:67.) 


Stress Analysis and Structures 


Pure Bending in the Plastic Range. Harry A. Williams. 
Journal of the Aeronautical Sciences, Vol. 14, No. 8, August, 1947, 
pp. 457-469, figs. 7 references. 
The possibilities of the graphical solution of ‘Saint-Venant’s 
method are illustrated by using what is termed a plastic bending 
factor that is plotted against outer fiber stress. The ultimate re- 
sisting moment of a number of materials may be readily obtained 
from the curves shown. The ultimate resisting moments of 
beams are approximately proportional to the ultimate tensile 
strengths of the materials involved if the stress-strain curves are 
of the same general form. The investigation is restricted to pure 
bending. 
A Tabulation Method for the Calculation of the Critical Speed 
of Wing Divergence. Walter P. Targoff. Journal of the Aero- 
nautical Sciences, Vol. 14, No. 8, August, 1947, pp. 487, 488, table. 
lreference 
The similarity between torsional aerodydamic moment and an 
inertia torque is noted. Holzer’s method is then modified by the 
substitution of aerodynamic for inertia moments. A sample 
divergence calculation is given. 
Numerical Procedure for Calculation of Stress Distribution in 
Sheet-Stringer-Frame Combinations. Marvin Stern. Journal 
of the Aeronautical Sciences, Vol. 14, No. 8, August, 1947, pp. 481-— 
486, figs. 3 references. (See AER 4/47:29.) 
Index of Aircraft Structures Research Reports. U.S., N.A.- 
C.A., Index No. 7E29, June, 1947. 40 pp. 
A subject index to all papers published by the N.A.C.A. on 
structures research. In addition to ‘‘Reports,’ ‘‘Technical 
Notes,” and ‘‘Technical Memorandums,” the 460-odd titles listed 
include ‘Advance Restricted Reports,” ‘‘Advance Confidential 
rectongult Reports,’ ‘Memorandum Reports,” and other wartime series. 
cooler { T Where reports in the wartime series have been reissued as ‘‘War- 
time Reports,” the ‘(Wartime Report” number is also given. 
Some-of the papers are grouped by the type of structure, such as 
constantly plates, shells, and linear structures. Others are grouped under 
seers have the problem treated or the procedures investigated, such as aero- 
: structural problems, dynamic loads, and testing procedures. 
ecially de- Rach major group is divided into more specific subsections; 
* Typical within each subsection the titles are arranged chronologically by 
tate of publication. There is also a list of papers on materials re- 
arch; this is not intended to be a complete list of published 
sant mighty vork but rather a list of some papers that are considered to over- 
f ip the field of structures research. An attempt has been made to 
or special- indicate those papers that are out of print. ‘ 
nning and Critical Combinations of Torsion and Direct Axial Stress for 
Jhin-Walled Cylinders. S. S. Batdorf, Manuel Stein, and 
y +++ Murry Schildcrout. U.S., N.A.C.A., Technical Note No. 1345, 
ur cooling }june, 1947. 36 pp., figs. 100 references. 
Theoretical interaction curves are derived for the combination 
pf direct axial stress and torsion which causes thin-walled cylinder 
0 buckle. From test data, empirical interaction curves and 
omulas are developed which are rational modifications of the 
Meory. These results can be used over a much wider range of 
ord dimensions than was possible with the results heretofore 
ercoolers pratiable, 
solers # Oil ale A Simplified Method of Elastic-Stability Analysis for Thin 
ndrical Shells. I—Donnell’s Equation. S. B. Batdorf. U.S., 
abe eeCA. Technical Note No. 1341, June, 1947. 49 pp., illus. 
cooune 
ONMING PRE en Donnell’s equation for the equilibrium of cylindrical 
nit Heaters * WMMells is used to find the buckling stresses of cylindrical shells, 
g coils @ F mpler results are obtained less laboriously than when equations 
tused in which the second order terms are retained. Except 
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for axial loading, the buckling stresses found by the use of Don- 
nell’s equation are in reasonable agreement with results based or 
other theoretical calculations and with test results. Boundary 
conditions having to do with axial and circumferential displace- 
ments cannot be handled directly by use of this equation. This 
disadvantage is not serious, because the boundary conditions on 
axial and circumferential displacement, which are implied by the 
simple solution given, correspond approximately to those that are 
most likely to occur in practical construction and because in 
many cases the buckling stress is not very sensitive to these 
boundary conditions. 

Critical Stress of Thin-Walled Cylinders in Torsion. S. B. 
Batdorf, Manuel Stein, and Murry Schildcrout. U.S., N.A.C.A., 
Technical Note No. 1344, June, 1947. 26 pp., figs. 9 references. 

A theoretical solution for the critical stress of thin-walled 
cylinders loaded in torsion. The results were obtained by a 
method of analysis considerably simpler than, but essentially 
equivalent to, that used by Donnell. The results are given by a 
few simple formulas and curves applicable to a wide range of 
cylinder dimensions from short cylinders of large radius to long 
cylinders of small radius. These theoretical results are found to 
be in somewhat better agreement with experimental results than 
previous theoretical work for the same range of cylinder dimen- 
sions. 

Charts for Stress Analysis of Reinforced Circular Cylinders 
Under Lateral Loads. Joseph Kempner and John E. Duberg. 

U.S., N.A.C.A., Technical Note No. 1310, May, 1947. 58 pp., 
diagrs. 5references. (Cf. AER 5/47:57.) 

The charts facilitate the rapid determination of the shear flows 
and direct stresses in the sheet of the cylinder, as well as the shear 
forces, axial forces, and bending moments in the rings. Separate 
charts are given for a concentrated tangential load and a concen- 
trated bending moment. They apply to a cylinder of uniform 
construction loaded in the plane of one reinforcing ring and are 
based on the solution of the finite-difference equation developed 
in N.A.C.A. Technical Note No. 1219, which includes the effects 
of deformations of rings and sheet. The coefficients can be ob- 
tained by computing values of two simple structural parameters 
and referring to the curves given in the charts. The stresses due 
to loads applied at several rings or at different positions of the 
same ring can be superimposed to give the stresses caused by 
these loads acting simultaneously. 

Critical Combinations of Shear and Longitudinal Direct Stress 
for Long Plates with Transverse Curvature. S. B. Batdorf, 
Murry Shildcrout, and Manuel Stein. U.S., N.A.C.A., Tech- 
nical Note No. 1347, June, 1947. 36 pp., figs. 15 references. 

Theoretical curves are unsuitable for use in design in the com- 
pression range because long plates with substantial curvature 
loaded in axial compression buckle at stresses that are much less 
than the theoretical critical stress values. An investigation was 
made to determine the modifications required to make the 
theoretical curves compatible with the available experimental 
data. A theoretical solution is presented for the buckling stresses 
of long plates with transverse curvature loaded in shear and 
longitudinal direct stress. The theoretical critical-stress com- 
binations for plates having either simply supported or clamped 
edges are given in figures and tables. Interaction curves based 
upon this investigation are recommended provisionally for use in 
design. Since both the theoretical and the design curves suggested 
are essentially parabolas, it is possible for simple approximate 
interaction formulas to be given. 

The Local Buckling Strength of Lipped Z-Columns with Small 
Lip Width. Pai C. Hu and James C. McCulloch. U.S., N.A- 
C.A., Technical Note No. 1335, June, 1947. 15 pp., diagrs. 12 
references. 

Dynamic Stress Calculations for Two Airplanes in Various 
Gusts. Harold B. Pierce. U.S., N.A.C.A., Advance Restricted 
Report Wartime Report No. L-484), September, 1941. 21 pp., 
diagrs. 3 references. 

Requirements for Dynamic Test Equipment in Certain Air- 
craft Applications. Lee S. Wasserman. Instruments, Vol. 20, 
No. 5, May, 1947, pp. 444447, figs. 

An outline of the development and procurement of dynamie 
test equipment for the Flutter Unit, Dynamics Branch of the 
Air Matériel Command. The requirements of the equipment are 
indicated by a discussion of the limitations of the equipment 
used. Two types of phenomena came into question, flutter oscil- 
lations and impact loads. The velocity pickups originally avail- 
able were not sufficiently sensitive in the lower part of the fre- 
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Eaton valve research and development have led the way 
to higher efficiency, improved economy, and longer life 


for internal combustion engines in every type of service. 


Eaton produces a better valve in a 
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quency range of flutter oscillations. A cantilever-beam-type 
fuid-damped strain-gage accelerometer was developed. Unsatis- 
factory characteristics of the original design led to the use of 
carrier equipment with reluctance-type magnetically damped 
galvanometers and circuits for single and double integration of 
the accelerometer output to give vibration velocity and displace- 
ment, respectively. A 34-channel oscillograph was used to over- 
come the difficulty of synchronizing a number of oscillographs. 
further refinement led to a reduction in weight and size of the 
equipment. 

Structural Testing for Transonic Flight. Gilbert C. Close. 
Western Flight, Vol. 27, No. 6, June, 1947, pp. 16-18, 26, illus. 

Adescription of the extensive tests to which the Douglas Sky- 
streak is being subjected to ensure an aircraft that will withstand 
all the stresses anticipated at transonic speeds and which will pro- 
yide a substantial safety margin if these estimates are inadequate. 

Mechanical Testing. I—Laboratory Organization and Equip- 
ment. Aircraft Production, Vol. 9, No. 104, June, 1947, pp. 
909-212, illus. 

Recommendations for organizing a materials testing labora- 
tory and for selecting equipment. Suggestions are made for 
proper layout of the laboratory and for the selection of personnel. 
Among the equipment described, which is used at Bristol Aero- 
plane Co. and the Royal Aircraft Establishment, Farnsborough, 
isa bending and torsion testing machine of 500 tons per ft. bending 
moment and 550 tons per ft. torsional capacity, and a windscreen- 
panel-static-pressure-test rig. A windshield testing machine is 
mentioned which consists of a motor-driven rotor arm of 4-ft. 
fadius carrying a release mechanism at the tip. Missiles, in- 
ewe dead birds, are held in a wide-mesh nylon net that is 
ttachable to the release gear and can be released at a predeter- 
ined position by remote control. 

Photoelastic Stress-Analysis. Aircraft Production, Vol. 9, No. 
104, June, 1947, p. 232, illus. 

’ David Brown and Sons, Ltd., has applied this method of 
analysis to gears and small parts. The transparent model, which 
issubjected to stress, is carried in a frame on an adjustable table 
between condensing lenses with a 12-in. focal length. The polar- 
izer and the analyzer each consist of a sheet of polaroid 6 in. in 
diameter and a mica quarter-wave plate mounted in a circular 
holder. Investigation of the stresses in gear rims showed that the 
thickness of a rim may be reduced to a value equal to 0.6 of the 
Circular pitch of the gear without appreciably reducing the break- 
ing strength of the rim. The practice of securing a gear rim to a 
leenter by means of grub screws does not appreciably reduce the 
trength of the rim, provided the size of the screws is kept below a 
ertain limit. 


1 Wind Tunnels and Laboratories 


| A Method of Wind-Tunnel Testing Through the Transonic 


ge. John H. Weaver. Lockheed Aircraft Corp. (For ab- 
tract see “‘I.A.S. Briefs’? on page 29 of this issue, September, 
947.) 

High-Speed Testing in the Southern California Cooperative 
Wind Tunnel. Clark B. Millikan, J. E. Smith, and R. J. Bell. 
ifornia Institute of Technology. (For abstract see ‘‘I.A.S. 
iefs” on page 28 of this issue, September, 1947.) 

Notes on the Deflection of Jets by Insertion of Curved Sur- 
and on the Design of Bends in Wind Tunnels. M. J. 


Lighthill. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2105, September, 1945. 5pp., figs. 1 reference. 

Small jets of water can be deflected by the partial insertion of a 
curved surface into the jet. The surface experiences a force im- 
pelling it toward the center of the jet, but if this force is with- 
stood by an equal and opposite force, the fluid is drawn around the 
surface and comes off at an angle. Examples of this effect are 
derived mathematically by building up various plane flows (in 
the Helmholtz-Kirchhoff manner) by assuming patterns in the 
hodograph plane. If wind-tunnel bends are designed according to 
this pattern (with the walls replacing the sides of the jet), the 
velocity will be constant along the walls except in a small limited 
region where deleterious effects of adverse velocity gradient can 
be checked by moving the walls or by suction slots. A 180° bend, 
with all adverse gradient avoided by the use of one suction slot, is 
designed. This practice would eliminate the need for cascades in 
wind tunnels and would reduce the number of bends from four to 
two. 


The Langley Two-Dimensional Low-Turbulence Pressure 
Tunnel. Albert E. von Doenhoff and Frank T. Abbott, Jr. 
U.S., N.A.C.A. Technical Note No. 1283, May, 1947. 69 pp., 
illus. 15 references. 

Information and experience obtained from work on the Langley 
two-dimensional low-turbulence tunnel proved invaluable in the 
design and operation of the Langley two-dimensional low-tur- 
bulence pressure tunnel. The final design was of the single-return 
closed-throat type. The test section is rectangular, 3 ft. wide, 
7'/, ft. high, and 7!/2 ft. long. The air stream enters the test 
section through a relatively short entrance cone from a large 
square section giving a contraction ratio of 17.6 to 1. The over- 
all size of the wind-tunnel shell is about 146 ft. long and 58 ft. 
wide with a maximum diameter of 36 ft. The air pressure may be 
varied from approximately full vacuum to.10 atmospheres abso- 
lute. Compressing the air in this tunnel-to increase its density 
and mounting models so that the test section is completely 
spanned make it possible to obtain full-scale Reynolds Numbers ' 
with moderate power. Since the airflow acts only in two dimen- | 
sions and cross flows around the ends of the span are prevented, a 
much larger ratio of model size to tunnel cross section is per- 
mitted. The large area reduction between the entrance cone and 
the test section makes the turbulence low. Lift is evaluated from 
measurements of the pressure reactions of the floor and ceiling of . 
the tunnel. The drag value is obtained from measurements of 
static and total pressures in the wake of the airfoil. Moments are 
usually measured by a balance. These methods of measuring the 
forces on the model have the advantage that the data can easily 
be reduced and that forces acting on the model supports are 
eliminated. 


Something New in Supersonic Wind Tunnels. U.S. Air 
Services, Vol. 32, No. 6, June, 1947, p. 29, illus. (Cf. AER 7/47: 
77.) 

The Aerophysics Laboratory of North American Aviation, 
Inc., is using a small continuous-flow supersonic wind tunnel for 
research on supersonic guided missiles. Mach Numbers from 
1.25 to 3.25 can be reached in the test section, which measures 
1.75 by 4.5 in. An adjustable diffuser in the exhaust section 
allows the highest possible air speed for the pressure being used. 
It is estimated that the tunnel will be from 10 to 15 per cent more 
efficient than tunnels with fixed diffusers. 


Plan Now te Attend 
The Eleventh Wright Brothers Lecture 


Washington, D.C. 
December 17, 1947 


| 


At Philadelphia, a testboard man answers as an electronic watchman calls attention to conditions on one of the coaxial systems to Baltimore and Washington, 


“Send Help to Manhole 83” 


Strung out along every Bell System co- 
axial cable, electronic watchmen con- 
stantly mount guard over your voice. 
Some are in manholes under city 
streets; some are in little huts on the 
desert. Most situations they can deal 
with; if things threaten to get out of 
hand, they signal the nearest testboard. 

Principal care of the electronic 
watchman is the transmission level. Sun- 
warmed cables use up more energy 
than cold ones, so a transcontinental 
call may take a millionfold more en- 
ergy to carry it by day than by night. 


Each watchman — an electronic regu- 


lator — checks the transmission level 
and adjusts the amplification which 
sends your voice along to the next 
point. Many hundreds ‘of regulators 
may be at work on a single long 


distance call. 

Without automatic regulation, the 
precise control of energy in the Bell 
System's long distance circuits would be 
a superhuman task. So Bell Laborato- 
ries, which in 1913 developed the first 
high vacuum electronic amplifier, went 
on to devise the means to make them 
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self-regulating in telephone systems. 
This is one reason why your long 
distance call goes through clearly, 


BELL TELEPHONE 
LABORATORIES 


summer or winter. 


Exploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 
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Backs 


Aircraft Materials and Processes. 
George F. Titterton. 3rd Ed. New 
York, Pitman Publishing Corporation, 
1947. 537 pp., illus., tables. $4.75. 

While Aircraft Materials and Proc- 
esses is already well known to avia- 
tion engineers, students, and shop 
men, some comments regarding this 
third edition are in order: first, be- 
cause the original volume and its 
second edition have proved of real 
value to those requiring coordinated 
information on the materials and 
processes used in the construction of 
aircraft; and, second, because in the 
present offering the author has in- 
cluded many of the new materials and 
processes for aircraft applications de- 
veloped during the late war. In order 
to keep the revised edition up to date 
for as long a time as possible, he has 
even included basic data on materials 
that have not yet been fully accepted 
but show promise. When the first re- 
vised edition was issued at the time of 
the national emergency, the author ex- 
pressed the hope that it would prove 
useful in training new personnel enter- 
ing the rapidly expanding aircraft in- 
dustry. It is believed this hope has 
been fully realized. 

The book is general in scope and is 
based on a series of lectures given by 
the author at New York University. 


It is printed on paper of good quality: 


and contains excellent illustrations 
and drawings. The data have been 
collected from many sources. In the 
first chapter physical terms, heat- 
treatment terms, and physical-test 
terms are defined. Some of the sub- 
jects then discussed include the testing 
of aircraft materials; the properties 
and use of aircraft steels; the heat- 
treatment and surface hardening of 
steel; the shaping of metal; corrosion- 
resisting steels; nickel, copper, and 
wrought aluminum alloys; aluminum- 
alloy castings; magnesium alloys; 
metal-joining processes; corrosion and 
its prevention; wood and glue; fab- 
rics, plastics, and rubber; and the 
selection of materials. Appendixes 
contain extensive reference data for 
the aircraft engineer. 


Gas Dynamics Tables for Air. 
Howard W. Emmons. New York, 
Dover Publications, Inc., 1947. 46 
pp. $1.75. 

The data presented in four tables 
are isentropic gas dynamics functions 
lor air, gas dynamics functions for 
normal shocks, a characteristics table, 
and an acoustic velocity-temperature 
table. These are followed by 19 


All of the books reviewed 
and listed are in the I.A.S. 
Library and may be bor- 
rowed without charge, ex- 
cept for certain reference 
books. Application for 
loans should be made to 
The Paul Kollsman Lend- 
ing Library, 2 East 64th 
Street, New York 21, N.Y. 


curves presenting the tabulated func- 
tions graphically. They include pres- 
sure ratio, velocity ratio, dynamic 
pressure, area ratio, density ratio, 
mass velocity, temperature ratio, 
acoustic velocity ratio, Mach angle 
and property angle vs. Mach Number, 
and various relationships to Mach 
Number before shock and upstream 
of the normal shock. Computation 
formulas are given in the introduction. 
The tables were in part produced for 
use in research at Harvard University 
sponsored by Pratt & Whitney Air- 
craft. 


Thermodynamique des Systémes 
Propulsifs 4 Réaction et de la Turbine 
a Gaz (Thermodynamics of Reaction 
Propulsion Systems and of Gas Tur- 
bines). Maurice Roy. Paris, Dunod, 
1947. 160 pp., diagrs. 540 fr. 

Professor Roy brings together here 
the substance of lectures given at the 
compressible fluids section of the Cen- 
ter for Advanced Study in Mechanics 
in Paris in 1946. A systematic pro- 
cedure is presented as a working tool 
for the application of thermodynamics 
to internal-combustion reaction-pro- 
pulsion systems and to gas turbines. 
About half of this book is devoted to 
two chapters on the thermodynamics 
of combustion chambers, nozzles, 
blades, and stages of turbines and 
compressors, and to various types of 
jet engines, including subsonic and 
supersonic aeroducts or ram-jets, and 
engine- or turbine-jet combinations. 
A coherent system of definitions and 
introductory formulas are given in the 
general first chapter. There are shorter 
chapters on rockets, turbine propeller 
systems, and gas turbines. Cross 
references are made freely to various 
parts of the methods presented, and 
numerical examples are included. 
Footnote references are made to the 
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literature. The author brings more 
than 20 years of research to the writing 
of this book, and it can be recom- 
mended as a useful addition to the 
literature of reaction propulsion. 


Aircraft Strength of Materials. H. 
D. Conway. London, Chapman and 
Hall, Ltd., 1947. 256 pp., figs., tables. 
21s. 

Aircraft engineers are constantly 
faced with problems connected with 
the strength of materials and struc- 
tures, but the number of books 
specifically devoted to this subject 
have been limited. Because of this 
condition, Aircraft Strength of Ma- 
terials should be welcomed by all 
those whose work is concerned with 
the design of aircraft. The volume 
has been written especially to meet 
the requirements of the aircraft en- 
gineer but should prove of service to 
others, such as draftsmen and stress 
office staffs, since the mathematics in- 
cluded is not too advanced. For obvi- 
ous reasons, no attempt has been made 
to avoid the use of differential and 
integral calculus, but the mathematics 
is not above the standard required in 
senior technical schools. The author 
notes that in preparing the work he 
has drawn on such well-established 
treatises as Morley’s Strength of 
Materials and Case’s Strength of 
Materials. The sources of original 
work are given whenever possible. 

The first six chapters are devoted to 
principles of stress and strain, stress 
analysis of beams, torsion, deflection 
of beams, and struts and ties. Other 
chapters deal with simply-stiff struc- 
tures, redundant structures, and thin- 
plate construction. Included in ap- 
pendixes are the methods of calculat- 
ing the stresses in closed rings and a 
table of Berry functions. 


The Elements of Aircraft Propeller 


Design. F. T. Meacock. London, 
E. & F. N. Spon, Ltd., 1947. 96 pp., 


illus., diagrs. 12s. 6d. 

The author’s purpose is to present a 
brief introduction to propeller design 
in general terms and to indicate the 
main trends in development with 
their underlying reasons. The first 
section deals with basic aerodynamic 
principles and the second section with 
developments in propeller aerody- 
namic design, including fixed-pitch, 
two-pitch, constant-speed; feathering, 
high-solidity, and counterrotating pro- 
pellers; propellers ds brakes; and 
blade aerodynamic design. The final 
section deals with aspects of the 
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SILAS TIC fights ice 


PHOTO COURTESY THE GLENN L. MARTIN COMPANY 


Silastic 121 is used to seal hot airducts in thermal anti-icing 
system designed for the Martin 2-0-2. 
Not content with the more conventional de-icing 
systems designed to remove ice after it has 
formed, engineers of the Glenn L. Martin 
Company developed a thermal anti-icing system 
for the Martin 2-0-2. This system carries hot 
air to the leading edges of the wings and tail 
to keep ice from forming even under severe 
icing conditions. 
Preliminary estimates indicated that impossible 
amounts of heat would be required. Experimenta- 
tion proved, however, that cenventional thermal 
calculations do not apply to flight conditions. 
Combining research with flight testing, the 
Martin engineers perfected a system so far 
advanced in principle and performance that it 
is setting new anti-icing standards for the 
aviation industry. 
As in any original design, the choice of proper 
materials was of critical importance. A good 
example is the choice of Silastic 121 to seal 
the joints in the airducts which operate at 
400°F, At such temperatures, other materials 
which were tested gave off alarming and 
lodorous of smoke. 
Without a heat-stable and resilient calking 
material, the efficiency of the heating system 
would have been severely reduced by leakages. 
Silastic 121 makes an almost perfect seal and 
permits the anti-icing system to operate at 
maximum efficiency even after long exposure to 
extremely cold, dry atmospheres. 
Not used in this application but of related 
interest is the fact that ice does not adhere 
to Silastic. The many useful properties of the 
twelve Silastic stocks now available in o cial 
quantities are described in pamphlet No. S 21-2. 
SILASTIC STAYS ELASTIC 


*TRADE MARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York Chicago Cleveland Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 


mechanical design of propellers, as 
required by the aerodynamic develop- 
ments of the variable-pitch propeller. 
The discussion here is based primarily 
on de Havilland propellers, although 
Curtiss, Hamilton, Rotol, and other 
makes are mentioned. Over 80 ex- 
cellent photographs and diagrams il- 
lustrating the text are presented in a 
separate section. The book can be 
recommended as a good introductory 
work requiring only an elementary 
knowledge of aerodynamics. 


Recent Aeronautical Literature; A 
Selective Subject Index for 1946. 
Compiled and Edited by Willard 
Kelso Dennis. Wichita, Beech Air- 
craft Corp., 1947. 419 pp. $10.00. 

The 1946 edition of Recent Aero- 
nautical Literature constitutes a 
cumulation of the monthly issues pub- 
lished in 1946. More.than 15,000 
periodical articles have been indexed. 
These articles have been taken from 55 
American and British periodicals on 
aeronautics and related subjects. En- 
tries from other periodicals have been 
added where applicable. Following 
the plan of the monthly issues and the 
previous cumulations, the subject 
headings are arranged alphabetically, 
and the entries are listed by title under 
each heading. Selection in the matter 
of subjects has not been attempted, so 
that for the periodicals covered the 
index is representative of the litera- 
ture published on various phases of 
aviation. 

Recent Aeronautical Literature has 
been published monthly since January, 
1943. Earlier cumulative volumes 
were issued for 1943; January—June, 


1944; July—December,1944; and 
1945. The 1945 volume is still avail- 
able at $5.00. The 1946 cumulative 


volume of Recent Aeronautical Litera- 
ture is reproduced from typewritten 
copy and sells for $10. A subscription 
to the monthly issues for 1947 is $10. 
Orders to the publisher should be 
accompanied by remittance, since the 
price of the annual volume and the 
monthly issues does not include billing 
charges. 


Engineering Organization and 
Methods. James E. Thompson. New 
York, McGraw-Hill Book Co., Inc., 
1947. 337 pp., illus., diagrs. $4.00. 

Based on the experience of a con- 
sulting industrial engineer who was 
formerly Chief Engineer of the Booth 
Manufacturing Corporation and who 
is now Administrative Engineer of the 
Ryan Aeronautical Company, this 
book sets forth the fundamental 
principles of engineering organization 
in considerable detail. The volume 
represents a commendable effort to 
present the many phases of this in- 
volved subject in a clear and ‘orderly 
manner. The principles have been 
presented as nearly in the order of 
their application as possible, so that 
the engineering executive or super- 
visor can develop such detailed 
methods as are best suited to his 
particular problem. Some problems 
are treated in a general way with 
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emphasis on principles and objectives. 
Where a detailed method is given, it 
constitutes the author’s choice, based 
on a study of the methods used by 
many organizations and considered 
representative of the best current 
usage. The forms required for de- 
tailed methods are fully described 
with examples of the proper usage of 
each. 

The book should be a valuable aid 
to those who are striving to perfect the 
management of the engineering de- 
partment and thus facilitate produc- 
tion and reduce engineering costs. 
Opening chapters discuss organization 
and the establishment of the func- 
tional pattern; operation and the 
application of the engineering pro- 
gram; the personnel; cost control; 
and planning. Some of the other sub- 
jects dealt with include standards; 
drawing numbering systems, drawing 
forms, and drawing control; advance 
engineering information; technical 
and general services; and the funda- 
mentals of engineering management. 
Appendixes are devoted to typical en- 
gineering cost and time charges and 
typical cost-analysis investigations. 


Calcul et Construction des Avions 
Legers (Calculation and Construction 
of Light Airplanes). G.-G. Desgrands- 


champs. 2nd Ed. Paris, F.-Louis 
Vivien, 1947. 153 pp., diagrs. 350 
fr. 


The aim of the author is to present 
calculation methods for the design and 
construction of a light airplane for the 
amateur who wishes to fly. It is made 
clear that the making of an airplane is 
not an easy task, but the thorough- 
ness of the exposition is a help in that 
direction. The first section deals with 
aerodynamics, taking up thrust and 
drag, power, efficiency, weight, and 
wing surface. The procedure for a 
preliminary draft, balance calcula- 
tions, selection of a wing profile, 
parasite drag and performance calcu- 
lations, verification of flight qualities, 
and testing of the model conclude this 
section, which covers tables showing 
wing and power loading, dimensions 
and moments for the control surfaces, 
and other data for various light air- 
planes. The second section deals with 
stresses on various types of air frame, 
wings, movable surfaces, tail fins, con- 
trols, landing-gear fuselage, and en- 
gine mounting. The relation of ma- 
terials to weight and methods of calcu- 
lation for strength of various materials 
are taken up in the final section, which 
concludes with details of construction. 
The illustrative drawings and dia- 
grams are clear, and numerical ex- 
amples are given throughout. 


_ Praktische Physik (Practical Phys- 
its), Friederich Kohlrausch. 18th 
Ed. Edited by F. Henning. (Leip- 
ug, B. F. Tiibner, 1943). New York, 
Mary S. Rosenberg, 1947. 2 Vols. 
535, 578 pp., diagrs., tables. $13.50. 
(In German.) 

Kohlrausch reaches its 18th edition 
with the appearance of these two vol- 
umes. The editor states that the 


BOOKS 


point of view of the 17th editiom has 
not been changed. The book is de- 
signed to give experimental methods 
of measuring the various quantities of 
physics. Experimental results are not 
given in the body of the text but are 
included in 60 pages of tables at the 
end. This edition includes six new 
pages of tables, and about 155 pages 
of new material. 

The principal revisions in the sec- 
tion on Mechanics and Acoustics are 
the expansion of material on Young’s 
Modulus and Shear Modulus, and 
Rigidity and Hardness, by E. Justi, 
into separate chapters, together with 
a new chaper on Compressibility of 
Solids and Fluids, by H. Ebert. These 
were formerly grouped under Me- 
chanics of Deformable Bodies. Other 


‘subjects expanded in this section into 


separate chapters are Viscosity, by S. 
Erk; Surface Tension, by H. Moser; 
and Acoustics, by M. Griitzmacher. 
In the section on Thermal Quantities 
and Heat a new chapter on the Pro- 
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duction, Measurement and Applica- 
tion of Very Low Temperatures, by K. 
Steiner, has been added. A new chap- 
ter on the Spectroscopy of Atoms and 
Molecules, by R. Ritschel, has been 
added to the section on Optics. In 
the second volume, the chapter on 
Capacitance and Inductance has been 
expanded into two separate chapters, 
by G. Zickner. The order of presenta- 
tion in the section on Electricity and 
Magnetism is not otherwise changed, 
but the entire section has been revised. 
In the section on Corpuscles and 
Energy Quanta considerable new ma- 
terial has been added, the section now 
including eight chapters instead of 
three: Ions in Gases, by C. Weiss; 
Spontaneous Discharge, by H. Her- 
leger; Electronic and Ionic Rays, by 
H. Franz; Corpuscular and Quantum 
Constants, by H. Franz; The Light- 
Electric Effect, by H. Verleger; X- 
Rays, by E. Justi and H. Nitka; 
Nuclear Radiations, by H. Franz; 
and Cosmic Rays, by C. Weiss. 


Other Books Received 


AERODYNAMICS 


The Elements of Aerofoil and Airscrew Theory. 
H. Glauert. 2nd Ed. Cambridge, at the 
University Press; New York, The Macmillan Co., 
1947. 232 pp., figs. $3.50. First published in 
1926, this book was written for the purpose of im- 
parting to students without a knowledge of hydro- 
dynamics an understanding of airfoil and pro- 
peller theory. Although great advances in the 
theory of aerodynamics have taken place since the 
original date of publication, fundamentals remain 
the same, and the revised edition should be of con- 
siderable value to those who now are taking up 
the study of the subject. The first five chapters 
give a brief introduction to those aspects of hydro- 
dynamics which are required for the development 
of the airfoil theory. Following chapters are de- 
voted to the lift of an airfoil in two-dimensional 
motion, the effect of viscosity and its bearing on 
airfoil theory, and the theory of airfoils of finite 
span. The last three chapters deal with the de- 
velopment of the airfoil theory. Complex mathe- 
matical analysis is avoided as far as possible. Be- 
cause particularly important advances have been 
made in the theory of viscous motion and the flow 
of the boundary layer, H. B. Squire, of the Royal 
Aircraft Establishment, who was a colleague of 
the late author, has prepared an appendix indi- 
cating where important developments can be 
found. The opportunity also has been taken to 
replace the nondimensional k coefficients by the 
now more generally accepted C coefficients. A 
selected bibliography has been added. In other 
respects the volume contains few changes. 


AIR TRANSPORT 

Western Aviation Conference, December 11-12, 
1945, Sacramento, Calif. Sacramento, News 
Publishing Company, 1946. 79 pp. Papers deal 
with national and state legislation concerning 
aviation control and the establishment of airports, 
state planning agencies, the importance of avia- 
tion to business and Government executives, the 
movement of air cargo, and aviation develop- 
ments in the West. 


AIRPLANES 

DC-6 Operation Manual, Revised March 21, 
1947. Santa Monica, Calif., Douglas Aircraft 
Co., Inc., 1947. 118 pp., illus., diagrs. 

C.A.A. Approved Airplane Operating Manual for 
the DC-4 Skymaster. November 4, 1946. Santa 
Monica, Calif., Douglas Aircraft Co., Inc., 1946. 
53 pp., figs. 


Loading Chart, Equipment List and Weight 
Data Required for Operation of C54-DC Type 
Airplanes, Model C54-DC and DC-4. (Report 
No. 20099, Revised June 5, 1946.) Santa Monica, 
Calif., Douglas Aircraft Company, Inc., 1946. 
54 pp., diagrs., tables. 


Airplane Operating Manual for the Model 
DC-3D Airplane. Santa Monica, Calif., Douglas 
Aircraft Co., March 25, 1946. 52 pp., illus, diagrs. 


AIRPORTS 


Rational Airport Planning. Edward Payson 
Hall. Ferguson, Mo., The Author, 1947. 10 pp., 
illus., figs. Subjects discussed include the opera- 
tional aspects of airport design; the development 
of a polar wind diagram; the percentage of the 
total time that a given airport may be used for the 
take-off and landing of aircraft; and the develop- 
ment of a master plan for an airport. 


Airports of Tomorrow. Report of the Regional 
Airport Conference on its Plan for Development 
of an Airport System for the New York Metro- 
politan Region. New York, Regional Plan Asso- 
ciation, Inc., 1947. 66 pp., illus., tables, maps. 
Presented in this report is a comprehensive plan 
for a regional airport system for the New York- 
New Jersey-Connecticut metropolitan area. An 
introduction discusses the plan in brief, its origins, 
the National Airport Plan, civil aviation in the 
United States, and civil aviation in the region. 
The chapters following deal with transport land- 
ings, supplementary major airports, secondary 
airports, local airports, seaplanexbases, and avia- 
tion legislation. An appendix of pertinent data is 
included. 


High Pressure FIDO; A Report on the Bab- 
cock and Wilcox Atomizing Burner. V. Gud- 
mundsen and P. J. Macdonald. (Final Report 
No. 4, Covering Tests Made During 1946.) U.S., 
Landing Aids Experiment Station, Arcata, Calif., 
December 24, 1946. 2 Vols. 71, 98 pp.; illus., 
tables. A review and summarization of develop- 
mental work on the high-pressure thermal method 
of dispelling fog from airfields. It covers in brief 
form the initial research and development work 
done by the Babcock and Wilcox Company of 
Barberton, Ohio, under contract with the Navy 
Department; the construction of the pilot in- 
stallation at the Landing Aids Experiment Sta- 
tion; and the results obtained from operating the 
system under service conditions, together with 
suggestions for future work directed toward a 
fully perfected fog-dispersal system. 
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High Intensity Approach Lights. J. E. Davis 
and V. Gudmundsen. (Final Report No. 5.) 
U.S., Landing Aids Experiment Station, Arcata, 
Calif., January 10,1947. 48pp., illus. A brief re- 
view of studies relating to the various factors 
affecting the visibility of approach lights from air- 
planes is followed by a description of the American 
Gas Accumulator Company light designed to ful- 
fill the various requirements for a stated minimum 
visibility condition. The Landing Aids Experi- 
ment Station installation of these lights is ex- 
plained in detail, and the results of flight testing 
are reported and discussed. Certain alterations 
and further studies are recommended. 


AIRWAYS AND TRAFFIC CONTROL 


Electronic Landing Aids. L.H. Johnson and V. 
Gudmundsen. (Final Report No. 8, Covering 
Tests from June through December, 1946.) U-S., 
Landing Aids Experiment Station, Arcata. Calif., 


ENGINEERING 


REVIEW 


1947 19 pp., illus. The electronic 
at the Landing Aids Experiment 


and detailed comments on their 


January 24 

aids installed 
Station are listed 
maintenance are made, with suggestions for im- 
procedure is dis 


provements Low approach 


cussed in connection with the Integrated Landing 


System 
ATOMIC ENERGY 


Introduction to Atomic Physics. S. Tolansky. 
2nd Ed. New York, Longmans, Green and Co., 
1946. 347 pp., illus $4.25. Apart from 
corrections, the second edition of this book on 


figs. 


fundamental atomic physics contains few altera- 
tions. Minor changes include the recent modifica- 
tion of Townsend’s theory of ionization by posi- 
tive ions, a more satisfactory derivation of Lang- 
muir’s thermionic equation, the removal of some 


obscurity in spectroscopic notation, alterations to 


six diagrams, and the bringing up to date of the 


numerical values of the fundamental] constants 


an advantage of 
special application 


Compactly designed motor 
developed for metering pump 
and special instrument service. 


Intermittent high torque mo- 
tor with low weight factor is 
adaptable to many general 
applications. 


Specially designed 


engineering 


Elecluc 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


o 


MOTORS 


for 


each particular 


application and with thorough dependa- 
bility built into every part, Lamb Electric 
motors have established a reputation for 
long, trouble-free operation. 


In addition to special application, thorough 


and exacting manufacture 


contribute to the superior performance of 
Lamb Electric motors. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


This small sturdy motor can 
be readily adapted to a wide 
range of industria! applica- 
tions. 
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1947 


Atomics for the Millions. Maxwell L 
and Hyman Ruchlis. 


Book Co., 


Eidinof 
New York, McGraw-Hil} 
Ind., Whittlesey House, 1947 
$3.50. 
reader who has no technical background to under- 
stand the basic principles behind the development 


281 pp., 


illus A book that makes it possible for the 


of atomic energy. It traces this development from 
early beginnings to the realization of nuclear 
fission and gives a preview of coming applications 
of radioactive materials to medicine and industry 

The Problem of Reducing Vulnerability to 
Atomic Bombs. Ansley J. Coale. Princeton 
N.J., Princeton University Press, 1947. 116 pp 
$2.00. A study of possible practical methods by 
which mankind can substantially reduce its vul- 
nerability to atomic warfare, prepared under the 
direction of the Committee on Social and Eco- 
nomic Aspects of Atomic Energy of the Social 
Scientific Research Council 


AVIATION INDUSTRY 


First Report of the Air Coordinating Committee 
1946. Message from the President of the United 
States Tiansmitting First Report of the Air 
Coordinating Committee, for the Calendar Vear 
1946 (80th Congress, Ist 
Representatives. Document No Washing 
Govt. Printing Office, 1947. 48 pp., figs 
A summary review of work directed 


Session, House of 
148 
ton 


fold 


toward 


map 
the 
Appendix B, which constitutes the greater part of 


coordination of aviation activities 
the document, is a report to the Air Coordinating 
Committee by the Standing Subcommittee on 


Demobilization of the Aircraft Industry 


BIBLIOGRAPHY 

Subject Guide to United States Government 
Publications. Herbert S. Hirshberg and Carl H 
Melinat Chicago, American 
1947. 228 pp. $6.00 
that this guide represents a selection of books and 


Library Associa- 


tion The compilers state 
pamphlets, most of them published during the last 
20 years, including titles listed in the Monthly 
Catalog of 
through September, 1946 


the Superintendent of Documents 
About 3,700 titles are 
listed under about 1,000 subject headings alpha- 
betically arranged. The emphasis is stated to be 
most useful in 
bibliogra- 
technical items 
have been generally omitted, and although it isnot 


upon publications generally 

libraries, especially serials, directories 
phies, and handbooks. Highly 
done consistently, a large part of the serial litera- 
ture essential to technical reference work in aero 
nautics is omitted. The coverage is good for the 
popular aeronautical subjects, and publica 
as the Civil Aeronautics Bulletins 
Aeronautics Manuals, War Depar- 


Technical Manuals are entered separately 


more 
tions such 
Civil and 
ment 
under their appropriate subjects. Some publica 
tions issued outside of Washington but at Govern 


ment expense are included 


CATALOGS 
Sweet’s File for Product Designers. New York, 
Sweet's Catalog Service, 1947. 1 Vol. Illus. A 


bound file of manufacturer’s catalogs especially 
for the use of product-development and desigo 
men. It contains essential information on the 
forms, characteristics, performance, and use of 6 
wide range of materials, equipment, and services 
classified under the main headings of materials 
finishes, electrical parts, mechanical parts, tech 
niques, and work equipment. 


DIRECTORIES 


Industrial Directory of New York Staie, 1946 
Albany, New York State Department of Com 
merce, 1947. 836 pp., map. Superseding tht 
previous directory compiled in 1940, this volume 
contains the names of approximately 36,00 
selected manufacturing and mining establish 
ments of New York State. Concerns are listeé 
alphabetically, by products, and geographically 


ELECTRICITY 

Electrical Handbook; A Convenient Book ¢ 
Reference for Electrical Engineers and Ele 
tricians. Scranton, International Correspondent 
Schools, 1942. 382 pp., illus., figs., tables. $1.0 
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A pocket-sized reference book for engineers and 


others working in the electrical field. In addition 
to useful tables, there are sections on electrical 
units, direct-current machines, electric batteries, 
ac, motors, transformers, rectifiers, transmission 
and distribution, electric wiring, electric heating 
and distribution, electrical measurements, and 
electroplating 


FILMS 
Educators Guide to Free Films. 7th Ed. 
Randolph, Wis., Educators Progress Service, 


1947. 339 pp. $5.00. Indexed in this guide are 
ever 135 motion-picture and slide films on aero- 
nautical subjects, with description, running time 
and source 


FLIGHTS 


Statistik der Oceanflug (Transoceanic Flight 
Attempts) 1910-1940. Arthur Flury. (Berne, 
Author.) New York, Dis- 
tributed by International News Co.; Friederich 
Krause; Oscar Neuer; and Stechert-Hafner, Inc., 
1947. 3 folded tables. 6 Swiss fr. Data are pre- 
sented in German, French, and English on 290 
attempted transoceanic flights, between 1910 and 
1940, omitting test flights and regular air-mail 
services and scheduled Atlantic flights by Zep- 
The time of landings and take-offs, in- 
cluding stopping places, is given in mean Euro- 
pean time 


Switzerland, The 


pelins 


The presence of radio equipment on 
the plane i indicated. Incompzarison with Picro 
Botto and Armando Silvestri’s Adlanta Anni di 
Transvolate Oceaniche, Rome, 1940, this com- 
pilation has the advantage of presentation in 
three languages and slightly more detail on each 
flight, but the Italian work records more than 600 
attempts to fly the oceans. 


HELICOPTERS 


Helicopter Research and Development. C. G 
Pullin. (Reprinted from the Bulletin of The 
Helicopter Association of Great Britain.) Twick- 
enham, Middlesex, the Riverside Press, Ltd., 
1946. 62 pp., The text of a lecture in 
which the author presents a résumé of the helicop 
ter research and development work with which he 
has been entrusted during the past 14 year's as 
Chief Designer of the Cierva Autogiro Co., Ltd 
Various phases of the subject are discussed, some 


illus., figs. 


of which include rotor blade mounting, rotor sys 
tems, rotor blade design, stability and control, 
transmission, and mechanical details 


MAINTENANCE 


A Guide to the Aircraft Maintenance Engineer’s 
Licence Examinations. 2nd Ed. London, The 
Society of Licensed Aircraft Engineers, April 
1947. 72 pp. 5s. 6d. This guide has been com 
piled to assist those who are preparing to obtain 
4 British aircraft maintenance engineer's license 
It includes information about the categories of li- 
censes; the duties of engineers licensed in various 
categories; the procedure for the grant, extension, 
and renewal of the aircraft engineers’ ‘‘M” 
license; the form of the examination; the syllabus 


of examination; and preparing for the examina- 
tion, 


MATERIALS 


Index to A.S.T.M. Standards. Philadelphia, 
American Society for Testing Materials, 1946. 
234 pp. 


MATHEMATICS 
Mathematical Methods of Statistics. Harald 
Cramér, (Uppsala, 1945.) Princeton, N.J. 


Princeton University Press, 1946. 575 pp., figs. 
$6.00. An exposition of the mathematical theory 
of modern statistical methods based on the con- 
“pt of probability. The author discusses the 
fundamental concept of a distribution and of 


Pixtegration with respect to a distribution; the 


nient Book ¢ 
rs and Ele 
orrespondentt 
tables. $1.0 


general theory of random variables and proba- 
bility distributions; and the theory of sampling, 
Statistical distributions, and tests of significance. 
The material has been used for several years in a 
Wo-semester course at Princeton University. A 
ood working knowledge of the elements of 


BOOKS 


differential and integral calculus, algebra, and 
analytic geometry is prerequisite for the reader 
A list of references to books, periodicals, and 
tables is appended. 

Differentialgleichugen Reeler Funktionen (The 
Differential Equations of Real Functions). F. 
Kamke. (Leipzig, 1930.) New York, Chelsea 
Publishing Co., 1947. 436 pp.. figs. $3.95. The 
scope of this college textbook is confined solely to 
the differential equations of real variables in order 
to permit a clear-cut development of the concepts 
and proofs involved. This limitation has made 
room for a more accurate investigation of some of 
the ‘“‘elementary”’ differential equations than is 
customary. A treatment of Lindeléf’s demonstra- 
tion of the existence of real analytical functions 
and the proof of Knopp and R. Schmidt for the 
principle of functional determinants are included. 
Certain subjects had to be omitted, such as the 
theory of multipliers and the notion of general, 
particular, and total integrals. 

Lehrbuch der Funktionentheorie. 
Elemente der Funktionentheorie. 
Moderne Funktionentheorie. 
Theory of Functions. 
Theory of Functions. 
Theory of Functions. 
1931.) 


2 vols., 


Band I. 
Band II. 
(Textbook of the 

Vol. I. Elements of the 
4th Ed. Vol. Il. Modern 
2nd Ed.) (Leipzig, 1934, 
New York, Chelsea Publishing Co., 1945. 

322, 370 pp. $6.50. Professor Bieber- 
bach’s textbooks are usually among recommended 
mathematical books. His treatment of analytic 
functions in this book has been described as su- 
perb, and the general scope of the book is broader 
than that of most on the subject. 

Vector and Tensor Analysis. Louis Brand. 
New York, John Wiley and Sons, Inc., 1947. 439 
pp., figs. $5.50. A book written to provide the 
student with an understanding of the theory and 
simpler applications of vector and tensor analysis 
in ordinary space, and also such concepts as 
dyadics, matrices, motors, and quaternions. An 
introduction to the algebra of motors is included 
because of its increasing importance in mechanics 
as well as in line geometry. 
illustrated by 


The entire theory is 
significant applications. Special 
chapters are devoted to surface geometry and 
hydrodynamics. Problems for solution by the 
student are appended to each chapter. 

Essentials of Analytic Geometry. David Ray- 
mond Curtiss and Elton James Moulton. Boston, 
D. C. Heath and Co., 1947. 259 pp., figs. $2.80. 
The principles of plane and solid analytic ge- 
ometry are presented as preparation for calculus 
and for engineering courses Supplementary 
exercises are included at the end of some chapters. 


MECHANICAL ENGINEERING 


Mechanics’ Handbook. Scranton, 
national Correspondence Schools, 1943. 382 pp., 
illus., figs., tables. $1.00. This pocket-sized 
handbook contains useful tables and includes 
chapters on mechanical principles, materials of 
engineering, plastics, strength of materials, shop 
work, and other subjects of interest to mechanical 
engineers and mechanics. 


Inter- 


MEDICINE 


Psychological Disorders in Flying Personnel of 
the Royal Air Force Investigated During the War, 


1939-1945. (Gt. Brit., Air Ministry, Air Publi- 
cation 3139.) London, H.M. Stationery Office, 
1947. 344 pp., figs. 7s. 6d. 

METALLURGY 


Revised Scheme for the Establishment of the 
National Metallurgical Laboratory. Delhi, Coun- 
cil of Scientific and Industrial Research, 1946. 
25 pp., fold. diagrs., tables. When completed, 
the laboratory at Jamshedpur, India, will cover 
all aspects of metallurgical research, both funda- 
mental and applied, and will also carry out re- 
search work on ores, minerals, and refractories as 
applied to metallurgy. Particulars are given 
about physical arrangement and costs, 


METEOROLOGY 

Meteorology. K. L. Gardner, J. R. Holloway, 
and others. (Final Report No. 9, Covering Work 
Done During 1946.) U.S., Landing Aids Experi- 


ment Station, Arcata, Calif., January 31, 1947. 
93 pp.. illus., diagrs. An examination of phases of 
meteorology relating to the problem of landing 
aircraft safely during periods of low visibility. 
Applicat le information on the nature of fog is 
presented. Various possible methods of dissi- 
pating fog are discussed, including the thermal 
method, the feasibility of which has been demon- 
strated in full-scale operation. The measuring 
instruments found useful in investigating fog and 
its dispersion are described. 

Dynamic Persistence and Its Applications to 
Long-Range Foreshadowing. Irving I. Schell. 
(Harvard Meteorological Studies No. 8.) Milton, 
Mass., Blue Hill Meteorological Observatory, 
1947. 80 pp., tables, maps. $1.00. 

The Exposure of the Anemometers at Aber- 
deen. G. A. Clarke. (Gt. Brit., Air Ministry, 
Meteorological Office, Professional Notes No. 90.) 
London, H.M. Stationery Office, 1947. 23 pp. 
illus.,diagrs. 9d. 


MODELS 

Petrol-Engined Model Aircraft. C. E. Bowden. 
London, Percival Marshall and Co., Ltd., 1946. 
230 pp., illus., diagrs. 7s. 6d. 

Model Planes for Beginners. H. H. Gilmore 
New York, Harper and Brothers, 1947. 95 pp., 
illus. $1.50. 


NAVAL AVIATION 


Fundamentals of Naval 
Levert. 


Warfare. Lee J. 
New York, The Macmillan Co., 1947. 
488 pp., diags., figs. $5.00. An outline of the 
principles and methods of Naval warfare in- 
cluding chapters on the general characteristics of 
the various types of aircraft, rocket-propelled and 
jet-propelled flying bombs, and 
carrier. 


the aircraft 


NAVIGATION 


A Report on the Theory and Application of 
Single Heading Flight; Additional Conclusions 
and Possibilities of Pressure Navigation. U.S, 
Navy Dept., Office of Research and Inventions, 
Special Devices Div., Washington, March, 1946. 
49 pp., figs., maps, tables. A further investiga- 
tion is presented of the possibilities of making use 
of the weather in the determination of the best 
flight path between two points. The pamphlet 
discusses conclusions drawn from recent experi- 
ence with single heading flight—i.e., flight in 
which the draft angle is calculated in advance and 
applied to the true heading between the point of 
departure and destination. Sections deal with the 
theory of the method, its limitations, and recom- 
mended procedures. There is an appendix con- 
taining an analysis of flight trials and other in- 
formation and data. A list of 14 references is in- 


cluded. 
PATENTS 

Inventions and Their Managements. A. K. 
Berle and L. S. De Camp. 2nd Ed. Scran- 
ton, International Textbook Co., 1947. 742 pp., 


illus., figs. $6.00. A revised edition of a book 
presenting the principles and practices governing 
the technical, legal, and business procedures of 
invention. The principal changes include a dis- 
cussion of the Lanham Act and the influence it will 
have on the U.S. trade-mark law and the addition 
of a chapter on trends in industry, research, and 
inventions; a number of minor revisions also have 
been made. The Appendix contains a short list of 
books on patents, trade-marks, and research. 
patent law associations, libraries containing 
Patent Office publications, and a glossary of terms. 


PRODUCTION 


Men and Volts at War; The Story of General 
Electric in World War II. John Anderson Miller. 
New York, Whittlesey House, McGraw-Hill 
Book Co., Inc., 1947. 272 pp., illus. $3.75. An 
account of how the General Electric Company 
mobilized its experience, skill, and resourcefulness 
for America’s war effort. It tells about the great 
variety of war equipment the company produced 
and some of the many complex problems it was 


(Continued on page 83) 


73 


74 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1947 


FLIGHTMETALS PLUS IMAGINEERING 
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NO MAN KNOWS what lies in 
wait for aircraft in the mystery 
land called the Trans-Sonic Range. 
Only way to find out is to send a 
man—and a ship—through the 
Sonic Barrier. 

—— This is a little of the story of 
that ship. Its name is Navy Douglas SKYSTREAK. 
Built for BuAer, Navy, with NACA counsel. The 
story is one of knowns and unknowns. 

Among the knowns is the high strength of Alcoa 
Aluminum Alloy 75S. Nine years of development, of 
test, of studying photomicrographs of grain structure, 
were required to produce it .. . a Flightmetal with the 
lightness to fly, the strength to challenge the unknowns. 

Unknowns like the slashing, tearing, buffeting forces 
of air, maddened by motion as the speed of sound is 
approached, equaled, exceeded. In this uncharted 
range, will an airplane “tuck under”, or can longitu- 
dinal stability be maintained? Will trailing edge vibra- 
tions mount through the flutter stage to a vicious 
buzz? Will snaking cause directional oscillations no 
man-made controls can conquer? 


1947 


These are the questions that challenge Navy men 
and Douglas men at the point where Engineering stops 
and Imagineering must take over. Questions of fuse- 
lage frames machined from 2” plate, of magnesium skin 
on fuselage, of elevator leading edge machined from 
solid bar. Questions that have prompted an almost 
continuous interchange of technical data on Alcoa 
Aluminum and Magnesium between Alcoa and 
Douglas—and periodic group meetings on the Flight- 
metals, in which Alcoa engi- 
neers have spent hour after 
hour in discussion with Douglas 
structural, design, process, 
stress, and other engineers. 

In such meetings, in the ; 
course of such continuous con- DY 
tact, Alcoa has learned, through 
the years, the needs of the 
aircraft industry, the direc- 
tions that Alcoa Research and Development should 
take. The ways to give the Flightmetals—Alcoa Alumi- 
num and Magnesium—the characteristics demanded 
in military, and commercial, and private planes. 

Like milestones along the way, are the aircraft thus 
produced. The SKYSTREAK, stressed for eighteen G’s. 
Others, built for speed, or load, or country week ends. 
Each, insofar as Alcoa materials and facilities and 
know-how can contribute, using the right Flightmetals, 
in the right form, in the right place. ALUMINUM 
Company or America, 2142 Gulf Building, Pittsburgh 
19, Pennsylvania. Sales offices in principal cities. 
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Services 
of the 


Libraries 
of the 


Institute of the Aeronautical Sciences 


The services of the Libraries are available to all mem- 
bers of the Institute, to Corporate Members, to advertisers 
in the AERONAUTICAL ENGINEERING Review and AERONAU- 
TICAL ENGINEERING and, under usual library limi- 


tations, to the public. Four specialized services are avail- 
able. 


The Paul Kollsman Lending Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books. 

Members may request the loan of any acronautical or 
technical book they wish to borrow. Through an exchange 
agreement with the Engineering Societies Library, any 
book on general engineering may be borrowed from its great 
collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The W. A. M. Burden Reference Library 


This reference library contains over 12,000 acronautical 
books, magazines, pamphlets, and reports gathered from 
world-wide sources and is one of the most complete acro- 
nautical libraries in the world. Material from this library 
is not available for loan but may be used for reference pur- 


poses. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Los Angeles 28, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation. 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 
cludes aerodynamic and structural research reports, as well 


as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple 
ment their engineering libraries. 


Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any acronautical subject. Some of the available services 
are: 


Bibliographies on any acronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any acronautical or general engineering 
material. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language dara. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the collections 
of the Institute may be ordered at standard phorostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES, INC. 
2 EAST 64th STREET, NEW YORK 21, N.Y. 
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Whipple and Company Luttrell & Senior, Inc. 
Consulting Development Engineers Air Transportation Management 
Mechanical Laboratory & Experimental Shop Engineering t Consultants 
114 Liberty Street | 331 Madison Avenue 
New York 6, N. Y. Tel: BArclay 7-4058 | New York 17, N. Y. Tel: MUrrayhill 7-6935 


Harold M. Lewis J. Robert Fischel 


Consulting Engineer—City Planner Aviation Consultant : 
é Technical services (civil and military), special studies, 
Airport Planning: All Phases, Site Selection to Design Washington representative for aeronautical firms. 
15 Park Row Woodward Buildin 
New York 7, N. Y. Tel: WHitehall 4-2627 | Washington 5, D. C. 


Tel: NAtional 4645 


Engineering Consulting Group 


Your name in this box 
Analysis, esign, lesting, xperimental, onstruction will reach over 8,000 

Walter M. Hartung readers. For details 

Academy of Aeronautics see below. 

LaGuardia Airport 

New York, N. Y. Tel: HAvermeyer 9-6600 


A NEW SERVICE 


The Institute of the Aeronautical Sciences has re- All space is uniform in size (319” x 138”). Copy is 
ceived many requests from its*members and subscribers subject to approval of the Editors and is limited to 


for lists of individuals and organizations offering spe- three lines exclusive of name and address. 


cialized professional services. To provide a direc- SPACE RATES 

tory listing services of this type, special section are the 

* a consecutive times. . .OO per insertion 
PROFESSIONAL CALLING CARDS” has been $17.50 per insertion 


inaugurated with this issue. $20.00 per insertion 


For further information write to Mr. Austin G. Cragg, Acting Manager, Aeronautical Engineering Review, 
2 East 64th Street, New York 21, N. Y. 
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See them tested and proved at 


THE MACHINE TOOL SHOW « SEPT. 17-26 » CHICAGO 


The Gits High Speed Oilseal has resulted from over 40 years 
of scientific development and experiments. This readily 
accounts for its compactness, its tailored to specification fea- 
tures, its flexibility, durability and adaptability. This seal, 
thoroly proved by the largest machinery manufacturers in 
the world including Aircraft, Automotive, Machine Tools, and 
general industrial equipment, fully meets the basic require- 
ments of a perfect shaft seal. A flat sealing surface and 
positive flexibility permits the sealing surfaces to remain in 
leakproof contact under any condition. You will greatly 
increase the performance and acceptance of your machines 
by incorporating the 40 years of experience and practical 
oilseal knowledge built into every Gits High Speed Oilseal. 
They are available to satisfy any shaft diameter from “4” 
to 30” and over. Remember, they are tailored to your 
specifications—that's why they have no equal for lasting, 
positively leakproof sealing performance. Send your speci- 
fications for recommendations now! 


GiTs BROs.MEc. Co. 


1879 S. Kilbourn Avenue, Chicago 23, Illinois 
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HIGH SPEED OIL SEALS 
your Fob 


Also available in 
“Press-fit"” style, em- 
bodying identical out- 
standing features of 
the flange type 


GUIDE PINS—are provided to elim- 
inate excess torsional strain on the 
diaphragm. 


POINT OF SEAL—Liquid or gas is 
sealed-in at this point by the teak- 
proof contact maintained by the 
stationary ring in the seal pressing 
firmly against the flat smooth sur- 
face of a shaft shoulder, washer 
turning with the shaft, or ball bear- 
ing race. Seal ring, likewise, is a 
carefully tailored detail—from a 
selection of materials such as car- 
bon, bronze, steel, etc. 


NARROW DIMENSIONS—Compare 
the narrow dimensions of this seal 
with other makes and note the com- 
pactness of design. 


SPRINGS—Even distribution of pre- 
determined pressure on the sealing 
surface is guaranteed by a series of 
equally spaced and equally ten- 
sioned springs. This spring tension 
is tailored to your specific applica- 
tion. 


DIAPHRAGM—This extremely flex- 
ible and durable diaphragm gives 
the tension springs free action to 
maintain a positive, leakproof con- 
tact between the stationary seal ring 
of the Gits High Speed Seal and the 
rotating seal surface. This dio- 
phragm, similar to the tension 
springs, is tailored to your job from 
a choice of diaphragm materials— 
thus, completely satisfying operat- 
ing requirements, temperature, acid, 


pressure and similar conditions. 


GASKET—A special gasket is pro- 
vided where the oilseal bolts against 
the machine housing to prevent 


possibility of leakage around seal 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and organizations offering 


employment to aeronautical specialists. 


WANTED 


The U.S. Naval Air Station, Pensacola, Fla., is 
accepting applications of highly qualified and 
experienced personnel for various positions as 
follows: Industrial Engineer, P-6 at $7,102.20 per 
annum, P-3 at $4,149.60 per annum; Organiza- 
tion and Methods Examiner, CAF-9 at $4,149.60; 
Methods Examiner—Forms, CAF-7 at $3,397.20 


per annum; Engineer Draftsman—General, SP-6' 


at $2,644.80 per annum; Statistical Draftsman, 
CAF-5 at $2,644.80 per annum. Applicants may 
obtain Civil Service Application Form 57 from 
their local post office. Forward applications, com- 
pletely filled out, to the Recorder, Board of U.S. 
Civil Service Examiners, U.S. Naval Air Station, 
Pensacola, Fla. 


Professors and Instructors in Aeronautical En- 
gineering—With the changed Aeronautical En- 
gineering course from 4 to 5 years and extended 
graduate study facilities, the University of Minne- 
sota, Department of Aeronautical Engineering, 
has positions available for a full professor in aero- 
nautical engineering with industrial experience; 
assistant professor in modern theoretical and 
applied aerodynamics; and two instructors in the 
field of general aeronautics. Applicants must have 
Aeronautical Engineering degree and M.S. degree 
for higher positions. Extra compensation for 
summer work and opportunities for part-time re- 
search. Address: Department of Aeronautical 
Engineering, University of Minnesota, Minne- 
apolis, Minn. 


Assistant Professor—To teach courses in air- 
craft structures. The primary duties of the 
position will be concerned with aircraft structures, 
but the applicant should possess enough knowl- 
edge of aerodynamics to permit him to assist 
occasionally in elementary aerodynamic courses. 
Prefer a man with teaching and practical experi- 
ence. In applying, please give brief sketch of 
personal qualifications, education, and experience. 
Address: Acting Dean R. P. Davis, College of 
Engineering, West Virginia University, Morgan- 
town, W.Va. 


Aircraft Dynamics Engineers—For research 
work on subsonic and supersonic flutter, vibra- 
tion, dynamic loads, stability and control of super- 
sonic missiles, and helicopter dynamic problems. 
Applicants must have good background in funda- 
mentals of applied mechanics and mathematics. 
Advanced degree or previous experience in field is 
essential. Salaries commensurate with training 
and experience. Cornell Aeronautical Labora- 
tory, Employment Office, 4455 Genesee St., 
Buffalo 21, N.Y. 


Servomechanism Engineers—Experienced in 
analysis, design, or testing of electrical or hy- 
draulic servomechanisms or powered flight con- 
trols. Strong knowledge of stability analysis and 
test methods desired. Salary commensurate with 
training and experience. Inquire Personnel 


Manager, Boeing Aircraft Company, Seattle 14, 
Wash. 


Structures Engineers and Stress Analysts— 
Experienced in aircraft structures and stress 
analysis. Three to 10 years or more experience 
desired. Salary commensurate with training and 
experience. Inquire Personnel Manager, Boeing 
Aircraft Company, Seattle 4, Wash. 


Hydraulic Engineers—Experienced in design 
and analysis of aircraft hydraulic mechanisms and 


writing to the Secretary of the Institute. 


components. Salary commensurate with training 
and experience. Inquire Personnel Manager, 
Boeing Aircraft Company, Seattle 14, Wash. 


Mechanical Design Engineers—Experienced in 
design of light high-speed rotating machines. 
Also experienced in light and medium aircraft- 
engine and engine accessory design. Salary 
commensurate with training and experience. In- 
quire Personnel Manager, Boeing Aircraft Com- 
pany, Seattle 14, Wash. 


Structural Designers—Engineers experienced 
in design of sheet-metal structures desired for 
large cargo aircraft project. Graduate engineers 
preferred. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Layout Draftsmen—Six or more years’ experi- 
ence in aircraft layout and design. Cargo air- 
craft experience desired. Graduate engineers 
preferred. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Stress Analysts—Personnel with experience on 
sheet metal, monocoque, cargo-type aircraft de- 
sired. Graduate engineers with 5 or more years’ 
experience preferred. All replies held confiden- 
tial. Write, Project Engineer, Chase Aircraft 
Company, Inc., West Trenton, N.J. 


Chief Aerodynamicist—Services of highly 
qualified person to act as chief aerodynamicist. 
All applicants must be graduate engineers of 
recognized universities. Experience on cargo or 
large type of aircraft desirable. Applicants 
should write, giving complete details of education 
and experience, list references and salary expected, 
as well as availability. All replies held confiden- 
tial. Write, Project Engineer, Chase Aircraft 
Company, Inc., West Trenton, N.J. 


Aerodynamicists—Several positions open to 
qualified personnel for performance and load 
calculations on cargo-type aircraft. Graduate 
engineers preferred with at least 5 years’ expe- 
rience. All replies held confidential. Write, 
Project Engineer, Chase Aircraft Company, Inc., 
West Trenton, N.J. 


Engineers—Attention newly graduated engi- 
neers: Opportunities for wide-awake hustlers 
who want tolearn. Write, giving full particulars 
of scholastic record and any experience, to Project 
Engineer, Chase Aircraft Company, Inc., West 
Trenton, N.J. 


Assistant Professor—Assistant Professor of 
Aeronautical Engineering wanted to teach junior 
and senior courses at Oregon State College. A 
man with graduate degree, teaching and indus- 
trial experience preferred. Address replies to 
B. F. Ruffner, Oregon State College, Corvallis, 
Ore. 


Educators and Specialists—Pacific Northwest 
opportunity for aeronautical educators and en- 
gineering specialists. Advanced degree required, 
plus enthusiasm for graduate teaching and re- 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiri ld dd 4 
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Any member or organization may have requirements listed without charge by 


search. Excellent laboratory facilities available. 
Address inquiry to Aeronautical Engineering De- 
partment, University of Washington, Seattle 5, 
Wash, 


762. Engineer—Graduate engineer, mechani- 
cal, experienced in precision transmission sys- 
tems. Aggressive expanding company. Suburb 
of Philadelphia. Replies will be kept confidential. 
Send complete résumé. 


761. Junior Electrical Engineers—Graduate 
engineers from recognized universities preferred. 
To work on aircraft electronic systems. Plant 
located in suburb of West Philadelphia. All re- 
plies will be held confidential. 


760. Aircraft Electronic Engineer—Experi- 
enced in flight-test instrumentation. Plant lo- 
cated in suburb of West Philadelphia. All replies 
will be held confidential. 


742. Automatic Pilot Project Engineer— 
Wanted by leading manufacturer of electro- 
mechanical equipment with a complete automatic 
pilot staff, including top-notch gyro engineers, 
servo engineers, and electronic engineers. Re- 
quires experienced automatic pilot engineer to 
take charge of automatic pilot engineering to re- 
lieve company chief executive who has handled 
this personally heretofore but requires a project 
engineer because of increased work and expanding 
program. Individuals in our employ know of this 
opening so applicant need not be concerned about 
writing to his own employer. Location Middle 
West. 


741. Metallurgist—College graduate with 
several years’ experience in aircraft industry on 
control of materials, processes, and process in- 
spection. To assume charge of quality control. 
An expanding aircraft concern, with excellent 
future. All replies will be held confidential. 
East Coast company. 


739. Instructor or Assistant Professor—To 
teach courses in aircraft structures or aero- 
dynamics in Aeronautical Engineering Depart- 
ment in Midwestern university. Minimum of 5 
years’ practical experience required; master’s 
degree and previous teaching experience desirable. 
In replying please give complete record of personal 
qualifications and experience. 


730. Aeronautical Engineer—Civil Service 
position open in Washington, D.C., for aeronauti- 
cal engineer with experience in stability and con- 
trol analysis. Salary $4,902 per annum. In 
applying please give brief sketch of personal 
qualifications, education, and experience. 


724. University Airport Operations Director— 
Director of Operations position available at air- 
port owned and operated by a large mid-western 
university. The director should be a pilot and a 
graduate engineer, have had some experience in 
operating an airport, and have an interest in 
flight research and flight training. 


AVAILABLE 


779. Aeronautical Engineer—B.Ae.S. degree, 
University of Minnesota, 1940. Age 31, married. 
Six years’ experience with prominent aircraft pro- 
peller manufacturer involving drafting, weight 
control, aerodynamics, plus extensive experience 
in installation engineering pertaining to aircraft 
propellers. Held supervisory position in Installa- 
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Stop rivet leaks 


SLEEVE 


Replace leaky rivets in integral fuel tanks 
and hulls with the thoroughly tested 
ond approved fiuid-tight sleeve rivets. 
Approved by Army, Navy and CAA. Used 
on DC-4, DC-6, B-36, Skystreak and 


others..... 


Write for Maintenance Bulletin 


ENGINEERING 


/ INDUSTRIES, INC. 


(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 
at the low rate of $1.40 a $1,000 


No Physical Examination + No Age Limit 


EXAMPLE 
$25,000 policy for only 


‘$35.00 a year including 
$1,250 for Hespital and Doctor's bills 


Backed by the 
Combined Assets of 


Aetna Casualty & Surety Co. 

American Surety Co. of N. Y_ 

Century indemnity Company 

Hartford Accident & Indem- 
nity Co. 

Marylond Casualty Co. 

Massachusetts Bonding & 
insurance Co. 

New Amsterdam Casualty Co. 

Standard Accident Insurance 
Company 

Travelers Indemnity Co. 

United Stotes Fidelity & 
Guoronty Co. 


WRITE OR PHONE ANY U. S. GROUP OFFICE 


U. S. AVIATION UNDERWRITERS 


INCORPORATED 
NEW YORK 7,N. Y. 
CHICAGO 
LOS ANGELES 


80 JOHN ST. e 
WASHINGTON 
ATLANTA 


REVIEW 


tions Department at time of resignation to form 


own airport operations organization. Location 


open. 


778. Aeronautical Engineer and Executive 
Nineteen years’ aircraft experience. Age 40, 
A.E. degree Last 12 years with large aircraft 
manufacturer includes 6 years in charge of hull 
and fuselage design, 4 years as chief project en- 
gineer, and 2 years as head of design department 
Generally familiar with Army, Navy, and C.A.A 
regulations and specifications. Desires responsi 
ble position in aireraft design or related field. 
Immediate availa- 


Prefers East of Mississippi. 


bility. 


777. High School Aeronautics Teacher- Ag: 
29, married. A w of three technical books on 
aviation education, aircraft operations, aviation 
course of instruction for high schools and colleges 
Twelve years tical experience in operational 


aviation, all pl Seven years’ aviation teach 


ing experience Teaching aeronautics in 4a 
Southern high s vol at present. Would like 
better positior ing basic or primary aero 


dynamics and, « ructures in a college offering 


aeronautical engi ring or aeronautical courses 
Rensselaer 


B. in A.E., 


age 26, married. Four and 


776. Sales Engineer 
Polytechnic Instit 
one-half years ch experience plus 20 months 


spare-time st International Correspondence 


Schools) of rganization and finance 


business law g, and marketing. Private 


dustry where t 


pilot. ngineering connection in in 
ination of sales ability wit! 
a sound engines wkground will be valuabk 
Location oper Salary incidental to advance 


ment opport 


775. Aeronautical 


nautical Enginee 


in Aero 


Age 28, single. Thirty-twe 


months’ expe 7 months in design layout 


15 months ir testing. Desires position in 


Eastern United § sin flight testing or researct 


Will consider desig iyout. 
774. Engineer Age 26, married. B.Ae.E 
N.Y.U., 1944. One year of graduate work at 


N.Y.U. including 


turbines, st 


rses in compressible flow, gas 
analysis, and advanced 


Expects M.Ae.E. 


Two years’ experience in 


mathematics. in October upon 
completion of thesis 
maintenance and inspection of A.A.F. transport 
aircraft as engineering officer both in U.S. and 


Pacific Theate cation open. 


773. Pilot—Engineer—-B.8.Ae.E. from Purdue 
University. Age 25, single. Presently holds valid 
commercial pilot's license with single- and multi- 


engined, instrument, and instructor ratings. 
Acquired extensive experience as B-29 flight en 
gineer during war Leaving present position us 
flight supervisor large Midwestern university 
i in sales engineering, pilot for 


Will locate 


airport. Intereste 


private concern flight-test work. 


any where but prefers East Coast. 


772. Aeronautical Engineer—Aerodynamicist ; 
B. Aero. E., N.Y¥.U., 1943. Age 24, married. 
Four and one-half years’ experience in all phases 
of aerodynamics (propeller and jet aircraft), with 
emphasis on flight test and performance analysis; 
experience in supersonic aerodynamics pertaining 
development. Will consider 
college Metropolitan New York, 
Northern New Jersey, and Long Island areas pre- 
Details and references upon request. 


to guided missile 


teaching 


ferred. 


771. Mathematician Engineer — Age 33; 
B.S., M.A., 60 graduate credits in mathematics; 
4 years’ evening mechanical engineering course. 
Six years’ experience teaching mathematics; 2 
aerodynamics, including 
transonic and supersonic aircraft and missiles; 
1 year as research engineer on auto pilot and 
hydraulic shock absorbers; 2 years’ administra- 
tive experience as manager of service department 
with manufacturer of aircraft hydraulic pumps 
and landing gears. New York, New Jersey, or 
Long Island area preferred. 


vears’ experience in 


SEPTEMBER, 


1947 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G.0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


WANTED 
OUTSTANDING TECHNICAL MEN 


For new field offering unusual 
opportunities in becoming as- 
sociated at beginning of a 
project providing unlimited 
possibilities in nuclear re- 
search and aeronautical engi- 
neering. 


MECHANICAL OR 
AERONAUTICAL ENGINEERS — 
Experienced in 


Heat Transfer, Thermo- 
dynamics, Engine Design, 
Aerodynamics, Stress Analy- 


sis, Mathematical Analysis 
METALLURGICAL AND 
CERAMIC ENGINEERS — 
Experienced in 


Powder Metallurgy 
Ceramic Bodies and Coatings 


Please Furnish Complete Informa- 
tion, Including Small wets To 
Personnel Dept. 


NEPA DIVISION 
FAIRCHILD ENGINE AND 
AIRPLANE CORPORATION 


P. O. Box 415 
OAK RIDGE, TENNESSEE 
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PERSONNEL 


770. Aeronautical Engineer—B.Ae.E., 1942. 
Age 25, married. Two years’ experience in design 
evaluation of regular and experimental aircraft. 
Two years’ experience in aircraft flight testing and 
aircraft maintenance. One year’s experience in 
supersonic research leading to the design of 
guided missiles. At present engaged as a research 
technician in supersonics. Desires position as an 
administrative or project engineer. Familiar with 
Government contracts and procedures. 


769. Aeronautical Engineer—B.S. in M.E. 
\ero.), 1942. Age 27, married. Five years’ ex- 
perience in layout and design on military and 
commercial aircraft. Some experience in wind- 
tunnel testing and aeronautical research. Desires 
permanent position with leading aircraft concern. 
Will locate anywhere in United States. 


768. Production-Management Engineer 
B.Ae.E., Rensselaer Polytechnic Institute, 1942. 
Five years’ experience in engineering and manage- 
ment, including duties in‘liaison, salvage, design, 
and stress analysis. Three years’ aircraft engi- 
\eering Officer in U. 8. Marine Corps in complete 
-harge of third echelon maintenance, repair, and 
»verhaul, as well as command responsibilities. 
Desires responsible position requiring managerial 
capabilities in addition to engineering knowledge, 
such as production planning and control. 


767. Aeronautical Engineer—Age 23, married. 
Four years’ experience in air-transport field. 
Thoroughly familiar with aircraft structures and 
systems, weight and balance procedures, struc- 
tural repairs, and servicing. ‘Two years’ experi- 
ence in detail design and interior furnishing of 
large commercial aircraft including DC-3, DC-4, 
and L-49 aircraft. Desires position of responsi- 
bility in which engineering background will be of 
yalue. Available immediately. 


766. Aeronautical and Mechanical Engineer—— 
Age 25. B.S. in G.E. with A.E. Option trom 
Georgia School of Technology. Considerable 
work toward M.S. completed. Three years’ ex- 
perience in the development of aircraft engines 
conventional and jet) and propellers in the Engi- 
neering Division, Air Matériel Command, Wright 
Field as an officer. One year's experience in theo- 
retical analysis of power plants, rocket research 
and development, and aerodynamics for guided 
missiles. Considerable experience as a pilot. In- 
terested in sales engineering. Will locate any- 
where. No objection to traveling. Good refer- 
ences. 


765. Aeronautical Engineer—Age 28. B.S. in 
Mechanical Engineering from Illinois Institute of 
Technology. S. M. in Aeronautical Engineering 
from Graduate School of Engineering, Harvard 
University. Thirty months’ Navy experience 
with the Bureau of Ordnance Aviation, Ordnance 
Section. Experience includes design, layout, 
drafting, and stress analysis of ordnance 
equipment. Desires work in experimental air- 
craft design and stress analysis. 


764. Engineer—Ph.D., Master's, and Bache- 
lor's degrees; age 30. At present, Director of 
Aeromechanics Department for large corporation 
engaged in research, design, and development in 
supersonic and subsonic guided missile programs. 
Formerly, Associate Professor of Aeronautical En- 
gineering at midwestern university, teaching 
theoretical aerodynamics, supersonic and com- 
pressible subsonic flow, dynamic stability, and 
wind-tunnel courses. Desires professorship or 
associate professorship at recognized university 
with the possibility of some research or consulting 
or @ responsible position in industry with good 
future prospects. 


763. Teacher—Desires position teaching aero- 
nautical engineering at recognized college or uni- 
versity. B.A.E. degree, magna cum laude. Grad- 
wate work in engineering partially completed. 
Three years of progressively responsible industrial 
experience, including analysis and design of tubu- 
lar and stressed-skin structures and of the me- 


chanical elements of civilian and military aircraft, 
with emphasis in rotary wing field. One and one- 
half years’ experience as instructor of mechanical 
engineering at accredited college. Qualified to 
teach courses in aerodynamics, fluid mechanics, 
advanced strength of materials, airplane design, 
structures and stress analysis, and rotary wing 
aircraft. . 


759. Powerplant and Engine Accessory De- 
signer—Graduate M.E., German university. Ex- 
tensive design and testing experience. Fully con- 
versant with engine layout and all phases of de- 
velopment. Considerable design and research 
background on fuel injection systems. 


757. Flight Test or Research Engineer—Aero- 
nautical Engineering graduate with 5 years’ ex- 
perience in flight testing, flight research, and wind- 
tunnel testing. Has done military and C.A.A. 
acceptance flight tests. Special experience with 
large aircraft test organization. Intends to 
leave West Coast. Desires equivalent position in 
the East; New York or New England Coast 
preferred. 


756. Aeronautical Engineer—B.S. in Ae.E., 
age 24, single. Two years’ maintenance engineer- 
ing experience with the Army Air Forces. Four- 
teen months’ experience as test engineer, me- 
chanical laboratory, and test engineer in charge 
of stratosphere chamber with leading rotary wing 
and rocket airplane manufacturer. Desires posi- 
tion in structural, altitude, or wind-tunnel testing. 
Details and references upon request. Location 
open. 


755. Mechanical Engineer—B.S. in Mechani- 
cal Engineering, age 28. Three years of perform- 
ance estimation of gas turbines and thermody- 
namic analysis and design of gas turbine compo- 
nents. Three years of mechanical design of air- 
craft elements. Desires a responsible position 
with an active organization with plenty of work 
and an opportunity for advancement. Location 
unimportant. 


754. Aeronautical Engineer—B.S. in Aero- 
nautical Engineering, age 26. Forty months’ 
experience in the Army Air Corps as an engineer- 
ing officer in charge of maintenance and equip- 
ment development. Desires position in saero- 
dynamic research but will also consider other 
positions. Sound theoretical background in 
stress analysis and aerodynamics as well as prac- 
tical experience in heavy aircraft maintenance. 
Details and references upon request. 


753. Engineer—B.M.E., 1943. Nine months’ 
as assistant project engineer on automatic aircraft 
control. Two years as aerodynamics engineer on 
piloted and pilotless aircraft. For past 6 months 
in charge of projects to simulate in laboratory the 
behavior of guided missiles and their control 
equipment while in flight. Desires improved 
opportunities. 


752. Engineer—Age 36, 3 years’ college engi- 
neering; 2!/2 years as an engineer in the aircraft 
industry; specialist in weights and balance; 
holds valid A. & E. license; approximately 10 
years all-round technician on all types of aircraft. 
Would like to represent aircraft manufacturer in 
the field. 


751. Aeronautical Engineer—Seven years’ 
air-line and manufacturing experience, mostly on 
heavy multiengined aircraft covering tool design. 
group leader equipment installation design, serv- 
ice and liaison engineering, flight testing, direc- 
tion of preparation of flight and maintenance 
handbooks, and progressive maintenance systems 
for U.S. Navy and a major air line. Desires re- 
sponsible position with air line or manufacturer, 
domestic or foreign. Excellent references fur- 
nished. 


750. Aeronautical Engineer—B.Ac.E., age 24, 
single. Two years’ experience in flight testing, 
primarily jet-propelled aircraft. Three and one- 
half years with A.A.F. as navigator, experimental 
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engineering officer, and administrative officer. 
Seeks position in aeronautics, preferably develop- 
ment and/or liaison. 


748. Aeronautical Engineer—Baclhelor's and 
Master’s degrees in Aeronautical Engineering. 
Presently holding responsible executive position 
with well-known helicopter manufacturer. De- 
sires new connection either in industry or at 
recognized university. Broad general aircraft 
experience; author of several published papers on 
rotating wing aircraft and general design; well- 
known in industry and C.A.A. circles; teaching 
experience in field of structural design. 


747. Helicopter Flight Test Engineer—Age 27, 
married. B.S.E. (Aero.), 1943. Familiar with 
C.A.A. flight test procedures and data reduction 
necessary for helicopter certifications. Four 
years’ aviation experience includes flight-test in- 
strumentation, conventional aircraft flight sched- 
uling. Desires position in Midwest in related or 
nonrelated field where background would be of 
some benefit. 


746. Aerodynamicist—Age 28; B.S. and M.S. 
degrees in Ae.E. Five years’ experience in aero- 
dynamic design of commercial and military air- 
craft. Considerable experience with static and 
dynamic stability analyses of aircraft. Desires 
responsible position either with aeronautical col- 
lege or with aircraft industry. 


745. Aeronautical Engineer-Teacher—Pres- 
ently employed design engineer would prefer a 
change to teaching position. Work in aircraft 
industry or in aero-insurance field also desirable. 
Scholastic record includes B.S. degree in Mechan- 
ical Engineering and graduate study in applied 
mechanics, plus M.S. degree from Harvard 
Graduate School of Engineering. Over 6 years’ 
industrial experience on gliders, large (four- 
engined), and small aircraft, amphibians and jets. 
Has been chief of structures and aerodynamics on 
light aircraft; handled approval of important air- 
craft designs while working for C.A.A.; has also 
handled safety and accident analysis, and C.A.A. 
design and liaison work for large aircraft manufac- 
turer. Teaching experience includes graduate 
assistantship at leading university and appoint- 
ment as Instructor in Aeronautical Engineering 
on part-time basis. 


744. Project Engineer—Age 29; M.Ae.E. 
Nine years’ experience in design and development 
of aeronautical and mechanical components. Re- 
cent experience in guided missiles and in direction 
of groups engaged in aeronautical development 
work. Especially interested in coordination of 
new development work. 


743. Aeronautical Engineer—Bachelor of 
Ae.E., Master of Ae.E. from New York Univer- 
sity, majoring in aircraft structures. One and 
one-half years’ experience as student and graduate 
assistant and some experience in research depart- 
ment of large Eastern aircraft company. Inter- 
ested in obtaining position in structural research 
or structural test. 


740. Aeronautical Engineer—B.S. in Aero- 
nautical Engineering. Nineteen years’ experi- 
ence in military and commercial development and 
flight testing. Specialized in aerodynamics, 
flight test, power plants, and weights. Has pro- 
fessional license. Desires position in develop- 
ment of personal airplane. Interested in South- 
ern California location. 


738. Aviation Representative—Executive. Mar- 
ried. Seven years’ air-line experience. Possesses 
good working knowledge of all departments. 
Broad communications experience-—supervisory 
and administrative. Some flying experience plus 
working knowledge of dispatching, meteorology, 
instrument flying, and navigation. Alert, reliable, 
mechanically inclined. Executive ability. In- 
terested in organizing a helicopter operation, or 
cargo or feeder air-line. Will consider responsible 
position with an organization needing a well-in- 
formed aviation representative. Will furnish 
references on request. Interview desired. 
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DESIGNERS e MANUFACTURERS ec DISTRIBUTORS 
LEVER AND MOTOR-OPERATED SLIDING GATE SHUT-OFF VALVES * 
DRAIN COCKS PLUG VALVES 3-WAY PLUG VALVES 4-Way SELECTOR 
PLuG VALVES © SWING CHECK VALVES * HYDRAULIC CHECK VALVES 


737. Engineer—Age 33, married. Aeronauti- 
cal and mechanical engineering education. Nine 
years’ experience in aircraft industry including al] 
phases of design and analysis of airplane struc. 
tures. Would like position with growing concern, 
East Coast preferred. 


736. Spare Parts Requirements Specialist— 
Graduate of 2-year aeronautical engineering 
technical college; C.A.A. mechanic's license; 3 
years with A.T.C. and A.T.S.C. as assistant air. 
craft maintenance officer specializing in schedul- 
ing the repair of spare parts and anticipating need 
for same before actually needed. Presently em. 
ployed and has 2 years’ experience with a major 
air line, mainly in provisioning spare parts. Has 
thorough practical knowledge of engineering and 
maintenance problems and practices. Desires 
connection with an air line or company planning 
to enter the air transportation business. Prefer. 
ence is New York Area. 


735. Engineer—B. of A.E., 1942, with honors, 
Postgraduate study in mathematics. Training 
background includes extensive experience as 9 
machinist and as adraftsman. Flying experience. 
Experience as development engineer working on 
all phases of aircraft propeller theory, testing, and 
production. Two years as an engineering officer in 
the U.S. Navy. Last duty as an administrative 
engineer with the Office of Research and Inven- 
tions. Experience with large aircraft company as 
a@ research aerodynamicist working on subsonic 
and supersonic rocket aircraft. Design engineer, 
procurement engineer, and sales engineer with 
mechanical machine company. Exceptional ad- 
ministrative and sales ability. Personable appear- 
ance and can deal effectively with people. High 
engineering aptitude and understanding proved 
many times in practice. 


734. Aircraft Equipment Engineer—Age 33, 
married. Fourteen years’ experience, including: 
11/2 years as aircraft mechanic; 2'/s years as 
assistant chief engineer small aircraft plant; 1'/: 
years as group leadman on experimental aircraft 
project, doing layout, lofting, stress analysis, 
weight and balance; 8 years with major aircraft 
company as layout draftsman, engineering de- 
signer, shop liaison engineer, modification and 
salvage engineer. Research and development 
work on passenger comfort and lightweight seat- 
ing. Familiar with Army and C.A.A. regulations, 
Desires chance for advancement with manufac 
turer, research organization, or maintenance base, 
Prefers West Coast. 


733. Engineer—Nine years’ experience in 
manufacturing and materials and process en- 
gineering. Alsosome experience in stress analysis, 
structural testing, and design. Desires position in 
materials and processes, research, production de 
sign, or manufacturing field with air-line, sit 
frame, or accessory manufacturer. 


732. Chief Power-Plant Engineer—B.S. in 
M.E, Twenty years’ experience in airplane de- 
sign as draftsman, weight computer, stress 
analyst, flight test observer, project engineer, 
power-plant engineer, and chief power-plant en- 
gineer. Fifteen years as power-plant installation 
specialist. In charge of power-plant design and 
technical calculations for many outstanding 
military and commercial airplanes. Turbojet and 
rocket experience. Successful administrative 
record in handling design groups. Desires ad- 
ministrative position with progressive firm in el 
gineering department of aircraft company or inin- 
stallation department of engine manufacturer. 


729. Plastics Engineer—B.S. in M.E., Cornell, 
1940. Age 30, married. Wishes to organise 
low-pressure molding department or section of 
laboratory for aircraft concern designing surfaces 
that must carry radar equipment or have supéer- 
sonic smoothness. Five years’ experience im 
aircraft applications of plastic resins, thoroughly 
familiar with practical laboratory and production 
techniques; also with design and lofting require 
ments for low-pressure molds. 
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. Here’s a new, lightweight &ate valve thar eliminates those heavy, 7 
difficule-to.operare plug Valves. This tugged, Compact unit 
Weighs Joss than one-half char of Standard aircraft plug valves, 
Whittaker’s €xclusive Fluid assures positive leakproof 
Sealing and extremely low handle torque. An €asy, quarter-tury 
Short-stroke MOvement of lever ives full line size Opening of 
POSitive Sealing instantly, Adaptable to all manually < Perated | 
FeMOte contro} Systems.. Meets C.A.A, fire-proof fequirements. 
Manufactured in Variety of CYP€s, sizes and pressure tings for 
, all flows. Write for complete information. Wm. R Writ TAKER 
Co., Lrp., 9IS N. Citrus Ave., Los Angeles 38, Calif Eastern 
"Presentatives— Arno ENGINEERING. INC., Ney York 7, N.Y, 
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727. Tool-Production Engineer—Age 34. Fif- 
teen years’ experience sheet metal and precision 
metalworking fields in production supervision, 
tool design, aircraft layout drafting, production 
engineering. Last 8 years in aircraft, last 2 
years as Chief Tool Engineer. Capable adminis- 
trator, considerable experience in labor relations. 
Desires position in tool or production engineering 
leading to responsible position requiring adminis- 
trative ability. 


726. Aeronautical Engineer—B.S. in Ae.E., 
1942, plus additional engineering studies. Age 
25, single. Five years’ experience, including 3 
years’ layout design and 2 years’ engineering 
experience in another field having to do with 
the fabrication and production design of ceramic 


product. Experience in processing, testing, re- 
search, and field service in capacity of Practical 
Engineer. Prefers position in administrative 
capacity, field service or design group. Free to 
travel anywhere. Complete information will be 
given on request. 


725. Airplane Structures Engineer—B.S. in 
M.E, from recognized state university. Five 
years’ experience in airplane structural design, 
major stress analysis and air loading with lead- 
ing aircraft manufacturers and 3 years of ex- 
perience with Federal Government agencies 
having cognizance of aircraft airworthiness. 
Some teaching experience and author of text on 
flight loads. Desires position in aeronautical or 


called on to solve. Of particular aviation interest 
are the chapters on Propulsion for Aircraft, Elec- 
tricity in the Air, and Aids to Fighters. 

Great Engines and Great Planes. Wesley W. 
Stout. Detroit, Chrysler Corporation, 1947. 133 
pp., illus. This book reviews the birth and de- 
velopment of the Boeing B-29 Superfortress and 
its engines and describes some of the contributions 
of this airplane to the successful conclusion of the 
late war. The reader is provided with a concep- 
tion of the research, planning, and preparation 
that must precede a manufacturing undertaking of 
this magnitude. Particulars are given about the 
work carried out at the Dodge-Chicago plant of 
the Chrysler Corporation where Wright 18-cylin- 
der engines for the B-29 were manufactured. 

Bird’s-Eye View of Beaufort: Beaufort—Beau- 
fighter—Lancaster Production in Australia. 3rd 
Ed, Australia, Department of Aircraft Produc- 
tion, Melbourne, April, 1945. 36 pp., illus. 
Various phases of the widespread operations in- 
volved in the production of Beaufort and Beau- 
fighter aircraft in Australia are described and 
illustrated. Plans for the manufacture by the 
Beaufort Division of the most modern version of 
the Lancaster are outlined. 


REFERENCE BOOKS 


SAE Handbook, 1947 Edition. New York, 
Society of Automotive Engineers, Inc., 1947. 822 
PP., figs., diagrs., tables. $5.00. 


STRUCTURES 


Note on Fatigue Strength Requirements for 
Aircraft. B. Lundberg. Montreal, Provisional 
International Civil Aviation Organization, Air- 
worthiness Division, Second Session, Document 
No. 2936 AIR-147, March 13, 1947. 23 pp., figs. 
5 references. In the introduction existing points 


Books 


(Continued from page 73) 


of view on methods of dealing with fatigue failure 
in the vital parts of aircraft are outlined, and the 
nature of the problem is clarified. The author then 
explains the present status of the PICAO stand- 
ards and recommended practices with regard to 
the fatigue problem and makes some general state- 
ments and proposals on the fatigue question with 
particular reference to future transport aircraft. 
Different aspects of the subject are discussed, and 
some results from fatigue research done in Sweden 
are given. Other sections of the paper deal with 
the limit lifetime of aircraft in respect to fatigue; 
different ways of defining fatigue factors of safety; 
suggestions regarding the magnitude of the factor; 
and points of view on repeated load tests. 
Proceedings of the Society for Experimental 
Stress Analysis. Vol. 4, No. 2. C. Lipson and 
W. M. Murray, Editors. Cambridge, Mass. 
Addison-Wesley Press, Inc., 1947. 121 pp., illus., 
figs. $6.00. A collection of twelve papers read 
before the Society: ‘‘Fatigue Tests of Major Air- 
craft Structural Components,’”’ by W. G. Pier- 
pont; ‘Precision Determination of Stress-Strain 
Curves in the Plastic Range,” by John R. Low, 
Jr., and Frank Garofalo; ‘‘A Method of Detecting 
Incipient Fatigue Failure,” by Henry W. Foster; 
Machine for Fatigue Testing Full-Size Parts,’ 
by A. F. Underwood and C. B. Griffin; ‘‘Some 
Repeated Load Investigations on Aircraft Com- 
ponents,” by S. A. Gordon; ‘‘Stress Analysis 
Utilization in Dynamic Testing,’’ by Roy W. 
Brown; “Device for Maintaining Continuous 
Electrical Connections with Reciprocating Engine 
Parts,” by W. A. Wallace and W. A. Casler; 
“Evaluation of Various Methods of Rotor Blade 
Analysis by Means of a Structural Model,” by 
Robert Mayne; ‘‘Reluctance Gages for Tele- 
metering Strain Data,”’ by W. H. Pickering; ‘‘The 
Linear Variable Differential Transformer,’’ by 


mechanical engineering or teaching involving 
structural design, stress analysis, fluid mechanics, 
or other analytical or research work. 


723. Aeronautical Engineer—Young Puerto 
Rican, 20 years old, American citizen; graduate 
of Academy of Aeronautics, February, 1947. 
Speaks and writes Spanish. Will accept position 
in New York, Puerto Rico, or South America. 


722. Research Engineer—Age 29, married. 
B.S. Ae.E., 1943. M.S. Ae.E. expected in 
1947. Three and one-half years’ research ex- 
perience including general aerodynamics and 
subsonic and supersonic wind-tunnel testing. 
Supervisory experience. 


Herman Schaevitz; ‘‘Design and Application of 
Accelerometers,”’ by David E. Weiss; and “‘Air- 
craft Instruments for Radio-Telemetering and 
Television-Telemetering,”’ by Carl L. Frederick. 
Also included are a list of corporate members, a 
history of the Society, and a list of members. 


WORLD WAR II 


Slipstream; A Royal Air Force Anthology. 
Edited by R. Raymond and David Langdon. 
London, Eyre and Spottiswoode, 1946. 260 pp., 
illus. 10s. 6d. A collection of 60 stories and 
articles selected from wartime issues of the official 
Royal Air Force: Journal. The stories were 
written by R.A.F. personnel and cover a variety 
of topics dealing with service life and R.A.F. 
activities in all theaters of operation. 

Air University, Tyndall Field. Baton Rouge, 
Army and Navy Publishing Co., 1947. 89 pp., 
illus. $5.00. An illustrated review of the or- 
ganization and activities of the Air University and 
the history of Tyndall Field, Fla. Sections are de- 
voted to the Air College, Air Command and Staff 
School, Air Tactical School, A.A.F. Special Staff 
School, and Educational Advisory Staff. 


WRITING 


Writing the Technical Report. J. Raleigh Nel- 
son. 2nd Ed. New York, McGraw-Hill Book 
Co., Inc., 1947. 388 pp., diagrs. $3.00. 

In this second edition the analysis of funda- 
mental processes involved in the preparation of 
the technical report has been thoroughly revised 
and closer correlations have been made between 
the theoretical portion of the text and the prac- 
tical illustrations, The main topics of discussion 
include the design of the report, suggestions as to 
the form and style of the report, the criticism of the 
report, and suggestions for class use. 


York 21, N.Y. 


Change of Address 


Since the Post Office Department does not as a rule forward magazines to forwarding addresses, it is 
important that the Institute be notified of changes in address 30 days in advance of publishing date to 
ensure receipt of every issue of the Journal and Review. 


Notices should be sent directly to the Institute of the Aeronautical Sciences, 2 East 64th Street, New 
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eAn Appreciation 


TO CORPORATE MEMBERS OF THE 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


Listed below are the leading aeronautical and industrial companies that make possible the publication of the 


Journal of the Aeronautical Sciences. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively 


to editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering monthly 
are thus released for additional services to the profession and industry. 


The Aeronautical Engineering Review and the Aeronautical Engineering Catalog, together with the Journal, provide a 
comprehensive technical information service for the benefit of the aircraft and related industries. 


ACADEMY OF AERONAUTIGS, INC. 
CASEY JONES SCHOOL OF AERONAUTICS 
AERO INSURANCE UNDERWRITERS 
AEROJET ENGINEERING CORPORATION 
AERONCA AIRCRAFT CORPORATION 
AEROPRODUCTS DIVISION, GENERAL MOTORS COR- 
PORATION 
AEROQUIP CORPORATION 
AGAWAM AIRCRAFT PRODUCTS, INC. 
AIRBORNE INSTRUMENTS LABORATORY, INC. 
AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC. 
AIRCRAFT RADIO CORPORATION 
AIRESEARCH MANUFACTURING COMPANY 
AIRESEARCH MANUFACTURING COMPANY OF 
ARIZONA, INC. 
ALLIS-CHALMERS MANUFACTURING COMPANY 
ALLISON DIVISION, GENERAL MOTORS CORPORATION 
ALUMINUM ANY OF AMERICA 


AMERICAN PHENOLIC CORPORATION 
ASSOCIATED AVIATION UNDERWRITERS 
ASSOCIATED FOUNDRIES & MANUFACTURERS, INC. 
ATLAS SUPPLY COMPANY 
BAKER STEEL & TUBE COMPANY 
BEECH AIRCRAFT CORPORATION 
BELL AIRCRAFT CORPORATION - 
BENDIX AVIATION CORPORATION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
EXPORT DIVISION 
FRIEZ INSTRUMENT DIVISION 
PACIFIC DIVISION 


GRAND CENTRAL AIRPORT COMPANY 
CARRIER CORPORATION 
CESSNA AIRCRAFT COMPANY 
CHANDLER-EVANS DIVISION, NILES-BEMENT-POND 


CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
, THE CLEVELAND GRAPHITE BRONZE COMPANY 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CLIFFORD MANUFACTURING COMPANY 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
NASHVILLE DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
COX AND STEVENS AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
DEVELOPMENT DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
DOAK AIRCRAFT COMPANY, INC. 


DOUGLAS AIRCRAFT COMPANY, INC. 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
THE DOW CHEMICAL COMPANY 
DZUS FASTENER COMPANY, INC. 
EASTERN AIR LINES, INC. 
EATON MANUFACTURING COMPANY 
THOMAS A. EDISON, INCORPORATED, INSTRUMENT 
DIVISION 
EDO AIRCRAFT CORPORATION 
ELECTROL INCORPORATED 
ENGINEERING AND RESEARCH CORPORATION 
ETHYL CORPORATION 
FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVFYS, INC. 
FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
DURAMOLD DIVISION 
FAIRCHILD AIRCRAFT DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 
FEDERAL TELEPHONE AND RADIO CORPORATION 
FIRESTONE AIRCRAFT COMPANY 
GENERAL AVIATION EQUIPMENT COMPANY, INC. 
GENERAL ELECTRIC COMPANY 
THE B. F. GOODRICH COMPANY 
THE GOODYEAR TIRE & RUBBFR COMPANY 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
W. & L. E. GURLEY 
THE INTERNATIONAL NICKEL COMPANY 
IRVING AIR CHUTE COMPANY, INC. 
JACK & HEINTZ PRECISION INDUSTRIES, INC 
JOHNS-MANVILLE SALES CORPORATION 
KAISER FLEETWINGS, INC. 
WALTER KIDDE & COMPANY, INC. 


KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 
PANY 


LAVELLE AIRCRAFT CORPORATION 
LEAR INCORPORATED 
LINK AVIATION DEVICES, INC. 
THE LIQUIDOMETER CORPORATION 
LOCKHEED AIRCRAFT CORPORATION 
LONGINES-WITTNAUER WATCH COMPANY, INC. 
THE GLENN L MARTIN COMPANY 
WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 
MENASCO MANUFACTURING COMPANY 
MICROMATIC HONE CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MOORE DROP FORGING COMPANY 
NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 
NORTH AMERICAN AVIATION, INC. 

NORTH AMERICAN AVIATION, INC., OF TEXAS 


NORTHROP AIRCRAFT, INC. 
NORTHWEST AIRLINES, INC. 
OWENS-CORNING FIBERGLAS CORPORATION 
PAN AMERICAN WORLD AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 
PESCO PRODUCTS COMPANY DIVISION, BORG-WARNER 
CORPORATION 
PHILLIPS PETROLEUM COMPANY 
PIONEER PARACHUTE COMPANY, INC. 
PIPER AIRCRAFT CORPORATION 
PURE OIL CO. 
RADIOPLANE COMPANY 
REPUBLIC AVIATION CORPORATION 
A. V. ROE CANADA LIMITED 
JOHN A. ROEBLING'S SONS COMPANY 
ROHR AIRCRAFT CORPORATION 
THE RYAN AERONAUTICAL COMPANY 
SCOTT AVIATION CORPORATION 
SHELL OIL COMPANY, INC. 
SIMMONDS AEROCESSORIES, INC. 
SKYDYNE, INC. 
SOCONY-VACUUM OIL COMPANY 
SOLAR AIRCRAFT COMPANY 
SPERRY GYROSCOPE COMPANY, INC. 
SQUARE D COMPANY 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY (INDIANA) 
STANDARD OIL COMPANY OF NEW JERSEY 
THE TEXAS COMPANY 
THOMPSON PRODUCTS, INC. 
TINNERMAN PRODUCTS, INC. 
TRANS WORLD AIRLINE, INC. 
UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 
UNITED AIR LINES, INC. 
UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPORATION OF 
MISSOURI 
SIKORSKY AIRCRAFT DIVISION 
UNITED STATES AVIATION UNDERWRITERS, INC. 
UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 
VICKERS, INC. 
THE WACO AIRCRAFT COMPANY 
WARNER AIRCRAFT CORPORATION 
THE WEATHERHEAD COMPANY 
WESTERN AIR LINES, INC. 
WESTINGHOUSE ELECTRIC CORPORATION 
WESTON ELECTRICAL INSTRUMENT CORPORATION ~ 
WILLYS-OVERLAND MOTORS, INC., AIRCRAFT ae 
SEARCH AND DEVELOPMENT DIVISION : 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 


4 


g 
A 
l 
A 
MERICAN IR LINES EM 
AMERICAN OVERSEAS AIRLINES, INC. A 
AMERICAN BOSCH CORPORATION 
a 
SCINTILLA MAGNETO COMPANY, 
THE BG CORPORATION 
BOEING AIRCRAFT COMPANY 
BREEZE CORPORATIONS, INC. 
: ESSEX TOOL & DIE COMPANY G 
FEDERAL LABORATORIES, INC. a d 
CAL-AERO TECHNICAL INSTITUTE, A DIVISION OF 
SF 
Ww 
COMPANY 


of the 
isively 
onthly 


»vide a 


TION 


ERS, INC. 


ATION 
IRCRAFT 


AERONAUTICAL ENGINEERING 


INDUSTRIAL GEARS. High quality spur, helical, worm and bevel 
gears to meet practically any requirement. 


ACTUATORS AND POWER UNITS assure control from a remote point. 
Used on many of the most modern airplanes they may aid in solving 
your control problems. 


A-Q (Aircraft Quality) GEARS 
are used on Pratt & Whitney Wasp “oe 
Major engines, jet propulsion engines and for many other applications. 


GIANT GEARS. Complete facilities to produce gears up to 20 feet in 
diameter for sugar mills, cement kilns and other uses. 


SPEED REDUCERS. A wide variety of sizes and ratios in helical and 
worm gear reducers to meet every industrial need. 
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if you 
transmit power 
call on 


FOOTE BROS. 


Regardless of the problem you face in production 
or transmission of power, Foote Bros. engineers can 
help you find a solution. 


It may be gears—spur, worm, helical or bevel— 
for machine tools, road building machinery, tractor 
transmissions, diesel engines, or practically any 
application. Foote Bros. produces high quality gears 
in any quantity to meet any need. 


It may be “A-Q” (aircraft quality) gears for use in 
applications where the characteristics of high speed, 
greater compactness, light weight, high efficiency, 
and low noise level are important. Foote Bros. 

A-Q gears closely approach theoretical perfection. 

It may be accessory drives on jet propulsion 
engines, actuators to provide exact control ef linear 
or rotary motion from a remote point. Foote Bros. 
actuators and power units are serving on many of the 
nation’s revolutionary aircraft engines and airplanes. 


It may be speed reducers for a paper mill, a steel 
plant, a chemical plant or any other industrial 


) application. Foote Bros. makes reducers in a wide range 


of sizes and ratios to meet your requirements. 


To manufacturers, Foote Bros. offers two 
completely equipped plants—nearly a century of 
manufacturing experience—a thoroughly staffed 
engineering department to agsist in the design and 
application of equipment to meet any power 
transmission problem. 


FCDTESBROS. 


Baller Power Through Belloc Loans 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G 4545 S. Western Boulevard e Chicago 9, Illinois 
Three bulletins on Foote Bros. products are available. 
Check the coupon for the ones you are interested in. 

{_] FOLDER “WHATEVER YOUR NEEDS IN GEARS” 

{| BULLETIN “AIRCRAFT QUALITY GEARS” 

(_] BULLETIN “FOOTE BROS. POWER UNIT” 
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An unusual simplicity explains 
much of the Aeroprop’s success 
story. Entirely self-contained and 
with no external energy-sources 
required for pitch-changing or 
feathering, the simplified Aeroprop 
hydraulic principle offers un- 
equalled advantages. 


Simplicity = Reliability. Here, in one unit, is 
the heart and brain of the Aeroprop. This 
regulator is an integral part of the Aero- 
prop assembly, and contains pump, pres- 
sure control valve, governor, feathering 


AEROPRODUCTS DIVISION 


valve, etc. Depend- 
ent on no supplemen- 
tary installations 
and containing fewer 
moving parts, sim- 
plicity pays off in 
propeller reliability. 


Simplicity = Easy Installation. The Aeroprop 
is installed as a unit, without special engine 
or airplane fittings. 


Simplicity = Quicker Servicing. A matter of 
minutes suffices to change single blades or 
the complete propeller. The Aeroprop is 
inspected or serviced in record time. 


eroprop 


BUILDING PROPELLERS FOR AIRCRAFT TODAY 
DESIGNING PROPELLERS TO MEET TOMORROW'S NEEDS 


GENERAL MOTORS CORPORATION 


‘Simplicity 


does it 


better 


Simplicity = Lightness. Since all weight if 
concentrated in the Aeroprop itself, air 
plane design complexities and allowance 
for weight of supplementary units 

avoided. The Aeroprop is lighter, in = 
because of its tough, hollow, ribbed-steq 
blades. 


These Aeroprop principles can } 
incorporated into propellers dé 
signed for aircraft of the future. T 
get the utmost in results, let Aerg 
products—backed by Gener 
Motors—plan with you now. 


This is the Aeroprop—available in single or dual-rotation with instant-feathering, reverse pit! 
electric de-icing, and all other features required for any installation. Regulator, hub and bk 
assemblies are designed for unit installation or replacement. It is strong, light and sili? 
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Valve comes with interchangeable pedal 
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. Standard parts. 
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ni . Easy maintenance. 
. Reliable performance. 
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. Low pedal loads. 
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